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PAPERS 


RELATING TO 


THE CUTTACK RIVERS. 


From Chief Engineer, Lower Provinces, to the Secretary to the Govern. 
ment of Bengal, Public Works Department, Fort William,—(No. 
2315, dated 9th August, 1855.) 

Str, 

I wave the honor to annex, for the information of Government, 
copy of a communication, No. 904, dated 4th August current, from the 
Superintendent of Embankments reporting the occurrence of an extra- 
ordinary flood in the Mahannddy River and its branches, 

2. Captain Beadle states that the flood attained the extraordinary 
height of 27.85 fect on the 29th ultimo, being 3 feet higher than tho 
floods which caused so much damage last year, and that if the regetment 
wall had not been raised in height this season, the city of Cuttack would 
have been probably destroyed. 

3. Favorable mention is made of the energetic exertions of Assis- 
“tant Overseer J. McMillan, whose conduct the Executive Engineer 
reports as doServing of some acknowledgment. 

4. The Superintendent of Embankmenis promises a further report 
on the district of Pooree, where, it is feared, considerable damage must 
have been sustained, the rivers not being capable of passing off, within 
the Embankments, such a flood as has occurred. 

5. On receipt of Lieutenant Harris’ pr8ject for the disposal of the 
Mahanuddy floods referred to in the 9th para. of Captain Beadle’s 
communication, I will submit a report to Government, 
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From the Superintendent of Embankments, to the Chief Engineer, 
Lower Provinces, Fort. William, Midnapore,—(No. 904, dated 4th 
August, 1855.) 

“Sir, 
I nave the honor to report that a very extraordinary flood has 
occurred in the Mahanuddy and its branches. 

2. On the 27th July at 6 4. m., the flood in the Katjooree rose 
17.83 on the Cuttack guage ; on the 28th at the same hour the waters 
were 22,5 on the guage; at 1 p. u., 23.5. : 

" ° 8, Last year during the west flood that occurred, the rise was 

24.5 on the guage. 

4. At 7p. x. on the 28th, the floods equalled those of 1823 ; at 2 
pr. m., on the 29th July they attained the extraordinary rise of 27.35 feet. 

5. The revetment wall has been raised in height during this 
season, and it is owing to this, that Lieutenant Harris attributes the 
saving of the city of Cuttack, and to the conduct of Assistant Overseer 
J. McMillan, whose name Lieutenant Harris solicits may be brought to 
the favorable notice of Government. : 

6. It was through the sustained energy and exertions of McMillan 
that the Executive Engineer was able to keep in three detached places 
parapets of sand bags backed with earth rising above the river, which 
rose steadily two inches an hour, and Lieutenant Harris says that the 
Assistant Overseer’s conduct was beyond praise and should meet with 
reward, 

7, The Exccutive Engincer’s letter dated the 30th, says, that the 
floods have subsided } foot in the last 24 hours, and that the waters 
have every appearance of passing off quietly. 

8. I shall write immediately on receiving further communications 
from Lieutenant Harris. We must expect very bad news of the Pooreo™ 
district, the rivers of which are not capable of passing of within the 
Embankments such a flood as has occurred, a flood 3 feet higher than 
that which last year caused so much damage. 

9. Lieutenant Harris is grappling with the great question of the 
disposal of the Mahanuddy floods, and from his letters, I believe, he will 
work out the problem, whi€h he is intent upon doing. 

10. I have my own views on the subject and having corresponded 
freely qp all points with the Executive Engineer, am now waiting for 


[3 ] 


Lieut. Haris to mature his project and fortify his plans with certain 
data which are still wanting to enable him to develope his scheme for 
the relief of the Katjooree and Kokairivers, He hopes to have his pro- 
ject prepared by the end of the rains, 





From Ligur.-Con. W. EB. Baxzr, Secretary to the Government of India, 
to W. Grey, Esquire, Secretary to the Government of Bengal,— 
(No. 14, dated 5th January, 1856.) 


Srr, 


I am directed to acknowledge the receipt of your letter, No, 
2475, dated the 4th ultimo, with original enclosures, and in reply to 
state that the Most Noble the Governor-General in Council approves of 
the recommendation of the Hon’ble the Lieut. Governor of Bengal, that 
Lieut. Harris be relieved from the details of the Cuttack Office and 
Embankments, and be employed in making a comprehensive survey of 
the rivers of the Province, é&c., as proposed by the Superintendent of 
Embankments. 

2. The arrangement proposed by Captain Beadle for carrying on 
the duties of the Cuttack Division of Embankments when relinquished 
by Lieut. Harris, involving a monthly expenditure of Rupees 188, is 
also approved of. 

8. The original documents received with your letter are returned, 
and you are requested to furnish this department with copies of them. 





No. 118, dated 8th January, 1856. 


Copy forwarded to the Chief Engineer, Lower Provinces, for 
information yith reference to his letter, No. 4185, dated the 16th Novem- 
ber last, and original enclosures returned, copies having been kept for 


record. 
By Order of the Lieutenant-Governor of Bengal. 
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REPORT ON THE MAHANUDDY RIVER. 


From Cotoye, H. Goopwyn, Chief Engineer, Lower Provinces, to the ' 
Secretary to the Government of Bengal, Fort William, (No. 2372, 
dated 13th September, 1856.) 

“Sm, 

Rererrine to your letter, No. 118, dated 8th January, 1856, 
and its enclosure, from the Secretary to the Government of India, in 
the Public Works Department, relieving Lieutenant J. C. Harris, 
Executive Engineer, Cuttack Division, from the charge of hig Office, 
for the purpose of conducting a comprehensive survey of the rivers of 
the Province, with a view to the consideration of the best means of 
controlling the rivers and securing the town of Cuttack from the dan- 
gers by which it is threatened, I have now the honor to submit, for the 
information of His Honor, the Liéutenant-Governor, the accompanying 
Report and Drawings by Lieutenant Harris, embodying the result of 
the labours of himself and his Assistants* during the past season, as far 
as relates to the Mahanuddy above Cuttack, and its effect upon that 
town. 

2. He describes the course and capacity of this river from 
Bydessur to Naraj, a distance of 29 miles, whence the Mahanuddy 
emerges, with great velocity, from a rocky gorge only $ mile broad, 
into a wide basin situated just above Cuttack, in width 3 miles, and 
length from Naraj to the head of the town, 4 miles. At this point, or 
head-land of the Delta, the Mahanuddy diverges into several streams, 
tbe two principal ones, viz. the Mahanuddy Proper and Katjooree 
flowing respectively on the North and South borders of the town. 

* 3. As the river debouches from Naraj into the open space before 

it, its velocity becomes diminished, silt is deposited in the bed, to com- 

pensate for which, lateral action upon, and erosion of, banks ensues. 

The northern bank appears to have yielded until a rocky limit was 


. artived at, but the southern shore is still undergoing abrasion, and thus 


the heads of the Kokai and Katjooree, two of the effluents on this side, 
have become considerably enlarged and now admit more than a due 
proportion of the waters of the Mahanuddy. = 

4. After entering minutely into the facts and phenomena of the 
Mahanuddy River and the imminent danger threatening the town of 


* Messrs. Smallwood, Kellock, and Overseer McMillan. 
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Vuttack, wRich arises principally from the increased volume of water now 
flowing into the enlarged bed of one of its effluents, viz. the Katjooree 
River, Lieutenant Harris proposes a remedy by the construction of an 
incomplete or sunken weir in the bed, extending like a spur from the 
right bank at Naraj in the direction of Temple Island upon the northern 
shore, toa distance of 4,900 feet, which he anticipates will have the 
effect of turning a considerable portion of the water, which now passes 
off by the Katjooree into the Mahanuddy Proper. However Lieute- 
nartt Harris is of opinion that, if the permanent safety and well-being of 
the city were a prominent consideration, and the work could be extend- 
ed over a long term of years, a complete weir from N: araj to the head of, 
the town of Cuttack would be more desirable. 

5. The sunken or incomplete spur, Lieutenant Harris estimates, 
might be constructed for Rupees 1,50,000, but the Superintendent of 
Embankments considers it would -be safer to estimate it at Rupees 
2,00,000, and in addition to the sunken spur considers it would be neces- 
sary to have one of two other works, shown in a Sketch Plan marked A, 
submitted by him. One of these works being a continuous dam across 
the bed of the Katjooree between Chargurreah and the steme revetment 
at Cuttack, the other, and more preferable, being a continuous dam, 14 
feet in height, across the Kokai, round the point of land and across the 
Katjooree bed ; in either work lock-gates and sluices would be requisite 
in the bed of the Katjooree. 

6. ut in lieu of the sunken spur at Naraj and either of the con- 
sequent works, the project which the Superintendent of Embankments 
would prefer (and for which he submits a rough estimate, amounting 
to Rupees 3,50,000) would be a continuous weir across the basin 
connecting Naraj with the head of the town of Cuttack by a curvilinear 
bank of rubble stone, over which high-floods would spill, and along 
which he supposes the waters would flow until they cross to the deep 
channel yhich would form along the left bank of the Mahanuddy, 
instead of round the extremity of Lieutenant Harris’s spur and down. 
the revetted side of the town. By this mcans, also, he anticipates the 
Beropa would be cleaned out and again become a river, as in the 
opinion of Lieutenant Harris, it would be the best channcl to make 
navigable. 

7. I would here refer to the outline of a project by Captain 
Short, Engineers, formerly Executive Engineer of Cuttack, dated 
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February 1855, which I am inclined to view favorably, whereby he 
proposed to attain the same result as Lieutenant Harris and Captain 
Beadle, by the construction of an artificial tongue or promontory formed 
of two legs of masonry, (vide Sketch C.,) to cause the volume of flood, 
immediately after emerging from the gorge above Naraj, to diverge in 
propcrtion to the capacity of channels of the two principal affluents. 
In addition to the masonry spur, however, it would be requisite to 
continue a sunken weir connecting the lower leg or face of the spur 
with the point of land above Cuttack, as shown by dotted red lines in 
the Sketch referred to. 

‘S 8. It will be seen above, that the projected works have the same 
object, viz. to restore the equilibrium of the channels by clearing out 
the bed of the Mahanuddy, and reducing the discharge of the Katjooree, 
thereby decreasing the danger threatening the town of Cuttack ; 
whichever project may be finally approved, the stone that is being 
collected from the Naraj Hills, will be equally available ; but before any 
decided recommendation can be made, or the works allowed to be 
commenced upon, there are several points which have yet to be solved, 
and are recoffed in the annexed copy of letter to tht Superintendent of 
Embankments, wherein I have entered my instructions in full. 

9. For satisfactory proof on these heads, we must await the result 
of Lieutenant Harris’s labours during the ensuing season, which will be 
chiefly devoted to the effects of the Mahanuddy floods on the districts 
of Pooree and Cuttack, and the capacity of the several charfhels, and 
particularly the improvement of the upper portion of the Mahanuddy 
and the practicability of the formation of a reservoir in the upper reaches, 
with a channel between the upper Cuttack districts and the Chilka 
Lake navigable throughout the year. 

10. The Superintendent of Embankments has also submitted a 
tabular Statement with his letter, No. 1009, dated 29th August, 1836, 
of the subordinate establishment required by Lieutenant Harris in con- 
ducting the field operations of the Survey and for his temporary Office, 
amounting in the aggregate to Rupees 230 per month, for the various 
periods specified. ‘I'o this establishment, I would request sanction, as 
it appears very moderate. I would beg to solicit the attention of His 
Honor, the Lieutcnant-Governor, to the activity and zeal with which the 
levels and survey operations hitherto have been couducted by Messrs. 
Smalhwood, Kellock, Lieutenant Harris, and Overseer McMillan, and 
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fo the very*creditable manner in which the drawings and information 
have been prepared and arranged by Lieutenant Harris, containing as 
they do, not only valuable facts in regard to the present state of these 
rivers, but important data on which to base future operations. The 
whole, including some admirable sketches of Captain Beadle’s, which 
heighten the interest, I at present submit, that Government mpy*bo 
acquainted with the nature and extent of the labour that has already been 
bestowed towards the remedying of a serious evil in the Cuttack district, 
and that, approval may be given to the furtherance of the same, during 
the next season by the continuance of the levelling operations. 

I request the return of the original Drawings and Reports when 
perused, of which there are no copies any where, in order that, on the 
receipt of the sccond portion of the Survey, I may be prepared to 
submit my opinion on the complete project. 





From Coroner H. Goopwyn, Chief Engineer, Lower Provinces, to 
the Superintendent of Embankments, Lower Provinces. Fort 
William,—(No. 2371, dated 13th September, 1856.) ~ 


Sir, 


I nave the honor to acknowledge the receipt of the letters 
noted in the margin, relative to the very interest- 
No. 982, dated 14th . P . 

August 1856. ing and ably-illustrated Report of Lieutenant 

An ae 16th Harris on the Mahanuddy river, and to state 

sans fred dated 21st that the temporary establishment applied for in 

your letter, No. 1009, has been favorably recom- 
mended for the sanction of Government. 

2, With reference to the 69th paragraph of your letter, No. 10554, 
requesting sanction to your collecting stone material and stacking it in 
the line of the weir specified in the rough estimate submitted by you, 
Thave to, point out to you that the sanction of Government to the 
collection of stone was accorded in the copy of a letter, No. 2146, dated 
45th October, 1855, forwarded to you with my letter, No. 4344, dated 
22nd November, 1855, but I am not at present prepared to recommend 
the actual commencément of the proposed work as apparently implied 
in the sanction requested by you. : 

3. Referring to the Index Map, showing the several lines of levels 
proposed to be taken during the ensuing season, and in addition to 
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those noted by you in the 3rd. paragraph of No. 1009, I should wish 
to have a line of cross-sections taken from the Bargony river to the 
Beropa, parallel nearly to the cogst line, and the levels of the Daib 
river to be continued down to this line as shown by the dotted pencil 
line in the Index Map returned herewith. 

* Pbeg you will communicate to Captain Harris and accept yourself 
my sense of the value and importance of the report, data, and drawings 
submitted, and which I have favorably reported on to Government. 

5. Captain Short too, is entitled to praise for the outline of his 
project, inasmuch as it presents a probable means of avoiding the evil 
likely to be felt by the obstruction of the dry weather stream from the 
‘bed of the Katjoorce ; but I will hazard no opinion yet, till the whole is 
more fully developed. 

6. In order to secure this end, I conceive that the fevelling 
operations in Cuttack, during the approaching winter, should decide the 
following points, which are essential to the thorough comprehension 
and undertaking of any scheme which has for its aim the control and 
regulating of the waters of the Mahanuddy :— 

I. What volumes, in cubic feet per second, are proposed to be 
discharged down the several effluents of the Mahanuddy after its 
dobouchure from Naraj at full, ordinary, and low water levels, viz. in 
the Barrany, Kokai, Katjooree, Mahanuddy, and Beropa rivers ? 

II. Are the lower channels and branches of these rivers capable, 
in their present condition, of discharging, without overflow, the several 
volumes allotted to them? 

IIL. It is necessary to have clear and detailed proof of this, so as 
to place the facts of the present state and capacity of each channel 
beyond doubt. , 

IV. If it be ascertained, that by reason of the construction of 
embankments or any other cause, the area of any channel is too re- 
stricted to carry off its legitimate volume, what means are proposed to 
obviate this inconvenience ? 

Y. Whether by raising or retiring the embankments, so as to 
afford more water-way, giving up any waste lands to inundation, so as 
to relieve the rest in its vicinity from danger, or by the excavation of 
new channels and the formation of reservoirs for its surplus waters, so 
as to diminish the discharge : all these measures merit consideration, but 
the one, advocated in each case, should be carefully and patiently arriv- 
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ed at, and “the calculations and grounds upon which based, should be 
collated and fully explained. 

VI. If the proposed operatiotis should end in obstructing the dry 
weather stream from any particular bed, down which it has hitherto 
flowed, will the villages along the banks of such channels suffer from 
the contemplated withdrawal of the summer stream ? : 

VII. After the proper distribution of volume is made to the 
several rivers with reference to their capacity of discharge, what means 
of irrigation will be afforded, or will any stream become navigable 
throughout the year? 

VIII. The limit of tidal influence in each channel should, ba 
observed and marked in a Map, with reference to the most eligible and 
‘direct: water routes from various points in the Delta to the sea, with, 
some account of the bars and obstructions along the beds and at their 

estuaries. 

IX. The seasons most propitious for navigation should be noted, 
and the facilities for the formation of good harbours and secure road- 
steads, if any required, should be ascertained, also the nature of the 
line of sea coast. 

X. The present tonnage, value and description of traffic concerned, 
both imports and exports, population and wealth, and extent of Delta, 
wonld be valuable data towards the elucidation of any general scheme 
adyanced, 

XI. What means and extent of irrigation are now employed, and 
whether the ryots are ready and capable of appreciating at once the 
benefit arising from an improved system of irrigation and agriculture, 
or will such effect result only from long experience ? 

XII, What descriptions of boats or other vessels are at present, 
employed upon the navigable rivers of Cuttack, if steamers were em- 
ployed, are the banks of the channels of a nature capable of withstand- 
ing erosior, and of what draught, form, and size should the vessels be ? 

7. The above heads are the principal points to which I wish your 
attention to be drawn, in addition to the remarks already made by you 
on this subject. With regard to the mode of protecting the town of 
Cuttack, until the final resolution of Government on these projects has 
been obtained, you will be good enough to submit a report of the effect 
of the last scason’s brushwood operations applied for the purpose of 
silting up the base of the revetment wall. 
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From the Superintendent of Embankments, to the Chicf Engineer, Lower 

Provinces.—Midnapore, (No. 10554, dated 21 st Angust, 1856.) 

Sir, 

a I nave the honor to submit a Report and Plans received from 
Tieutenant Harris embodying the Surveys made, and information 
obtained from them, of the Mahanuddy River above Cuttack, and of its 
division into the two channels which enclose the fork on which the 
Town of Cuttack and Fort Barabutty stand, protected from inundation 
and from encroachments of the river by revetments of stone masoury 

“constructed in ages gone by, by the Mahrattas. 

The Report is voluminous and the Plans are many, I think it well 
therefore to embody a running abstract of the former, and a dégcription 
of the latter, which will serve to indicate the information afforded in 
these creditably-conceived and conducted proceedings of Licutenant 
Harris, appointed to survey and report upon the Mahanuddy or gréat 
river of the Cuttack Districts. 

2. Lieutenant Harris was appointed to the Survey of the Cuttack 
Rivers by Government letter No, 14, dated 5th January, 1856, on the 
recommendation contained in my No, 1312,* dated 12th September, 
1855, and he was assisted in the Survey operations, shown in the Plans 
submitted, by Mr. Smallwood, Sergeant Fennessy, and Corporal 
MeMillan. 

3. Sergeant Fennessy was obliged, by sickness, to quit the 
Cuttack Districts, and lis place was filled up by the appointment of 
Mr. Kellock, whose work will appear in the subsequent Report, to be 
submitted by Licutenant Harris, which will not be prepared till the end 
of this season and will set forth the effects of the Mahanuddy floods on 
the Districts of Pooree and Cuttack and show the capacities of the 
several channels, and enter particularly into the question of the improve- 
ment of the Mahanuddy channel, and the formation of a navigable 
stream throughout the year, to connect the Upper Cuttack Districts 
with the Sca. 

4. Tuow take up the Report. 

Lieutenant Harris, quoting “ Stirling,” assigns the following dates 


to the construction— 


* And 1439 of 24th September, and 1599 of 8th October, 
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; Of the city of Cuttack ...0..0.... A.D. 989, 

4th Paragraph. OF the Revetment A. D. 1006, 
Of the Barabutty Fort A.D. 1174. 
He states that the Mahanuddy (great river), has 
always been the main channel, that the Beropa has also 
always had the chagacter of a river, but that the- 
Katjoorce (Kat, a log ; joora, small nullab,) was originally insignificant, 








7th Paragraph. 


having reccived its name from being crossed by a log of wood, also 
that its branch, the Kokai, (khoa, a crow, khye, a hollow,) was only a 
hollow wherein the crows assembled to drink water. 

5. Lieutenant Harris states, that before the construction of the. 
revetment, the site of the City of Cuttack must have been, in many 
places, a swamp inundated by moderate floods and swept over in every 
part by high floods ; and that the gravelly soil now to be found there 
is foreign matter and does not belong to the natural soil. 

6. Licutcnant Harris conceives that the levels have not altered 
much since the city was founded, but that the conditions of the rivers 
have changed materially, and as alterations in a light soil under the 
agency of running water are so rapid, he would rather conclude that 
some original advantages possessed by the site have disappeared than 
that the city was injudiciously founded ; and he states that the greatest 
change has been in the Katjooree River, which he thinks was not an ori- 
ginal channel of the Mahanuddy ; he shows that the head of the Kat- 
joorce is proved by comparison of Surveys to have widened one-third of a 
mile in the last (15) fifteen years, and that its channel is altogether 
disproportioned to its head, which has increased so 
rapidly in size within the period of recorded observations. 
He points to the supersession of half of the old revetment wall on the 
Katjooree side of the town by @ carefully built wall of greater height 
and larger dimensions, whilst the revetment wall on the Mahanuddy 
side has been neglected without il result. 


13th Paragraph. 


7. I must here remark that Lieutenant Harris draws a conclusion 
that the Katjoorce has been formed from an insigni- 
ficang, stream in the lapse of a few centuries. I cannot 
coincide in this conclusion, for the construction of the revetment is 
referred to A. D. 1006, it is therefore eight and a half centuries since 
the two sides of Cuttack were faced with a revetment wall of similar 
construction, height, and strength, from which I should infer that at 
that time both sides were subjected to a somewhat similar danger. 


15th Paragraph. 
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Lieutenant Harris describes the city of Cuttack and the revetments. 
He states that one of the principal roads in the city is 
7 feet lower than the inclined plane (8 feet in a mile*) 
connecting the highest flood levels of the two rivers. He says that the 
revetments have no foundations below the bed of the river, and may at 
any time be undgrmined, the path of the current being 
along the foot of the wall on the Katjooree side, 
8. It is not during high floods that the breaches occur, and 
Lieutenant Harris attributes the failures in the revetment to the waters 
28rd Parograph, in the river subsiding much more rapidly than the 
rs moisture in the light soil backing up the wall which 


17th Paragraph. 


20th Paragraph. 


presses against it and works underneath it to gain the lower level in 
the river, bringing down the wall, which has been previously denuded 
of sand at foot by the action of the freshes. 

9. Lieutenant Harris next describes the Mahanuddy River above 
Cuttack. His levels have commenced at Bydessur, where the river for 
34 miles, has had a width of 2 miles, which continues to 12 miles below 
it, (Plate I.,) after which it narrows in the passage between the Root- 
rapoor and Domeparrah Hills, and issuing from between these bounda- 
ries expands to a greater width than before; and lastly, contracts to 
Jess than half a mile in the rocky neck, from which 
it descends over the plains to the sea; the dis- 
tance between Bydessur and Naraj Rock terminating, the neck being 


28th Paragraph. 


27% amiles. 

From Naraj to the sea the length of the Mahanuddy is 674 miles, 
and taking the Pyka branch it is 69 miles. 

The river above Naraj is described as a series of basins of various 
lengths, depths, and breadths, caused by the limits, 
both laterally and vertical, assigned to its bed by 
hills and rocks. In the passage between Sydessur and Dewakote Hills a 
sounding was made showing 80 fect of water, the bed being excavated 
164 feet deeper than the mean level of the sea. 

The course of the river, as far as Naraj, is rock-bound; and 
Lieutenant Harris states that “the bar to any general change in the 
river’s course between the points named is most complete.” Passing 
Naraj the waters are let loose and have free action on the right barik 
of the Mahanuddy, which they have cut away, forming a large basin, 


29th Paragraph. 


* hie is fall per mile between the high flood-marks of the Katjooree and Mulanuddy, 
the dislange being 2 miles, and difference of level 6 feet. 
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Which is noty the head of tho Katjooree River; and the waters here 
find the shortest passage to the sea and have cut a deep channel, past 
the revetment, which will produce down the bed alternate lateral action 
and pooling, until the lower reaches are enlarged to accommodate the 
floods. The head of the Katjooree is at present enlarging more slowly 
than before, because of the restrictive, action of a stiff knoll of clay at 
Chargurreah, but directly this clay bank, which is of small extent, is 
cut away, the head may extend till it is finally stopped by a low line of 
hills'at some little distance inland. Lieutenant Harris points to the 
levels and tables to show that the velocity of the floods is greater from 
Naraj, for the first 6 and 9 miles respectively, in the Katjooree and 
Mahanuddy, than it is in any other portion of the river’s course from 
Tickreeparah to the sea; and that the greatest 
depth of water and slope of sand exists at this 
debouchure of the river, and that this is the portion where the river has 
the greatest power, and must be placed under control. 

10. Iwill not follow Lieutenant Harris in his enumerations of 
the laws which regulate the action of the rivers, in which he hinges 
upon the proposition of Gemitté, and discusses the effects of affluents on 
a maim stream and the converse, and comes to the conclusion that he 
would not attempt lowering the water-line by cutting new channels, but 
that concentration of the waters in a Delta of light alluvial formation, 
rather than their distribution into a number of channels, conduces to 
the efficiency of the discharging medium, and that the alteration of 


82nd & 33rd Paragraphs. 


general water-line caused by such concentration is not lasting in effect. 
41. concur with Lieutenant Harris in thinking that by directing 
the river down its own bed rather than into the Katjooree, we shall not 
raise the water-level in its own bed, but that the action will be to clear 
out the bed and provide a fuller section of watcr-way than it has at 
present. Both the beds of the Mahanuddy and of its original great 
off-shoot the Beropa are choked with sand-banks and sloping deposits, 
and the capacities of tho main channels have decreased as the draught 
of the Katjooree has increased. 
12. In the 58rq paragraph, Lieutenant Harris explains very 
clearly that with high velocities the surface of 
Bord Paragraph. the water is not horizontal in its section, but is 
yaised in the mid channel or on one side; as the run may be straight or 
curved, and that there is a path of greatest rise and depth in water 
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running with a high velocity ; and that the direction of this path depends 
on the centrifugal force which obtains in bodies moving quickly in 
curved lines, so that (55 paragraph) the local level of a flood, at any 
fixed point, is sensibly influenced by its position with reference to the 
path of the current which is the real direction of the river. 
13. Tho Executive Engineer proceeds to apply the laws he has 
: observed and explained to the description of the 
Cond. ParegeaD great flood in the Mahanuddy of 1855. He 
calculates the discharge of the flood at 1,800,000 cubic feet per second, 
calculated from sections taken in the upper portion of the river. He 
- furnishes a Tablo showing the distribution of this flood into the river’s 
branches below Cuttack, and assigns a velocity of 7 feet per second to 
the water during high floods, both in the Mahanuddy and Katjoorce, 
passing Cuttack. 1,040,000 cubic feet of water per second passed down 
the Mahanuddy round Cuttack Point, of which 1,350,000 cubic feet 
passed off by the Beropa. 7,80,000 cubic feet passed down the Kat- 
jooree, of which again 2,65,000 cubic feet were taken off by the 
Kokai. 

14. In this part of his Report, Lieutenant Harris has shown much 
acumen in correcting theory by facts, and reconciling the two ‘by an 
examination into the circumstances which have produced the differences ; 
this creates a fecling of confidence in the figured results which he offers 
for consideration, 

The Executive Engineer next describes the position of the Town 

of Cuttack during the height of the inundation 
dene following Par when 50,000 tons of water per sccond were 

bearing down upon it in two columns of nearly 
cqual moment: the one sweeping past with a long path and a parallel 
course, comparatively but little to be dreaded ; the other bearing direct- 
ly upon the revetment and rising 6 feet above the level of the waters 
passing down the Mahanuddy. - 

15. The earthen FEinbankmeénts below the revetment, on both 

sides, were breached, and the Town was taken 

73rd Paragraph. P 

in rear by the back-waters of the floods. The 

flood on the Katjooree side topped in some places the revetment, and 
continuing to rise, was only kept out by building up sand-bags. ‘There 
was an hourly rise of two inches, and all the sand bags were expended 
before the waters began to fall. Lieutenant Harris refers to Plates XX1. 
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and XXIV.‘and Table IV. as affording a full view of the danger to which 
the Town was exposed, and he states, that the flood was not a1 maximum 
in respect to volume, and that the additional evils of local rain, a south 
wind, and high spring tides, were not in operation during this last 
flood, and he thinks, that if all these unfavorahde 
actions of weather should concur with a high 
flood that the destruction of the Town could not be prevented. 

16. Lieutenant Harris now comes to the remedy for the progress- 


76th Paragraph. 


ing évil. He traces the high local level of the flood on the Katjoorco 


Revetment to the short path of the current from 
77, 78, 79 and 80 Para- 


graphs. Naraj. The waters having cut away the origi- 


nal line of bank and changed the path of tho 
current from a rectangular to a direct line, increasing greatly the volume 
that enters the Katjooree branch, giving it a higher velocity and mak- 
ing it attain the extra level due to the impingement and consequent 
heading up on the revetment wall. 

17. The remedy is in artificially lengthening the path of the current, 
but Lieutenant Harris argues that as the exist. 
ing disastrous conditions of the Mahanuddy 
and Katjooree have been produced gradually by nature, we must look 
to nature for assistance in bringing about a remedial condition of 
things, and be content to produce a gradual reformation little by 
little. 

18. It will facilitate a comprehension of the 85th and 86th 
paragraphs to state, that I had formed the opinion, that a complete 
weir should be constructed from Naraj to the revetment on the Maha- 
nuddy side, and that Lieutenant Harris, whose plans are from the 
first original, contents himself with recommending the construction of a 


83rd & 85th Paragraphs, 


sunken spur or incomplete weir. 

19. When Lieutenant Harris first described to me the great 
basin of the: Mahanuddy into which he had entered after passing 
through the rocky gorge at Naraj, I addressed Lieutenant-Colonel 
Baird Smith, knowing that he had examined the river works of Madras, 
which chiefly consist ofweirs; and asked for information and advice, 
stating that it appearcd to me a spur from Naraj was required to direct 
the current of the Mahanuddy down its own branch. I also drew a line 
for a canal from the Mahanuddy basin through the Pooree District. 

So great a work as a weir, 4 or 5 miles long, did not then seem to 
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me practicable, but Lieutenant-Colonel Smith’s reply was so full of 
confidence, and his argument in favor of complete weirs so ‘strong, 
whilst he was able to give examples of their construction on a large 
scale and to point out how successful they had been and what little 
efect they produced on flood conditions of a river, that I adopted the 
idea of a complete weir with confidence after reading his reply. 

20. This letter as well as a manuscript copy of Lieutenant-Colonel 
Baird Smith’s Report on the works of the Cavery and Coleroon Rivers 
which the Saperintendent of Canals very kindly transmitted to me, Were 
of course sent to Cuttack for the perusal of the Commissioner Mr. 
Samuells and of Lieutenant Harris, and on my last visit to Cuttack, we 
discussed the question of complete and imperfect weirs. 

21. It appears that if the construction of a complete weir could 
be extended over a long term of years, and if 
the permanent well-being of the city were a 
«prominent consideration, Lieutenant Harris would recommend its con- 

struction, but that, under existing circumstances, he advocates the car. 
rying out of a plan of minor operations, the construction of a sunken 


86th Paragraph. 


spur or imperfect weir. 

22. Ithink, on the contrary, that ifit were possible, the complete 
weir should be made in one season, and that although the safety of tho 
Town is a great consideration, the permanent relief of the District of 
Pooree from inundation is a greater object, and one that authorizes the 
expenditure involved in the complete work. 

23. Ihave no doubt that Lieutenant Harris, in his future reports 
embracing the effects of the Mahanuddy floods upon the Pooree and 
Cuttack Districts, will give every consideration to the argument in all 
its bearmgs. In his present report, he confines himself to the local 
effects of the flood upon the Town of Cuttack, bit in recommending the 
adoption of the more complete plan, it is necessary for me to forestall 
the Executive Engineer by pointing out the interests of- Government 
involved in this question of placing the Mahanuddy under contrel. 

24, Lieutenant Harris’s spur has a height of 21 feet in the deepest 
part of the channel and in high floods, will be 
submerged to the depth of 17 feet. The direc- 
tion which the path of the current would assume over and turning such 
aspur when the waters are at their highest, is doubtful ; he would, how- 
ever, assist it by brushwood operations, estimated to cost between 1 and 


2,000-Rupees. 


90th Paragraph. 
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° 25. In‘the event of Lieutenant Harris’s plan being carried out, 
I should propose that a parallel sunken line of 
break-waters, formed with brushwood and bam- 
boos, with branches and leaves on, be formed on both sides of the spur, 
at about 30 feet from it, and stretching 150 feet beyond it, alowing this 
end portion to be swayed by the current. 

26. Lieutenant Harris calculates the expense of his spur at 1} 
lakhs of Rupees, and it would be well, adding 
for special superintendence and the numerous 
contingencies likely to occur in carrying out so novel a work, as also to 
provide for the sunken break-waters, to call it 2 lakhs of Rupees. 

27. Now the remissions in Pooree, calculated over eleven years, 
somewhat exceed 15,000 Rupees a year ; the damage done to Embank- 
ments in Pooree by excessive floods or rather the probable annual ex- 
pense of a fruitless endeavour to maintain the Embankments under the 
existing state of things, cannot be put down at a less figure than 15,000 
Rupees, add renewing breaches in Revetment Wall, 3,000 Rupees, and 
for annual damage donc to the Public Roads and Bridges in Pooree, 
2,000 Rupees. 

28. From this rough calculation, which assumes low figures, the 
annual loss to Government from the existing state of the Katjooree 
head is 35,000 Rupces, and deducting 5,000 Rupees a year for the 
expenso of maintaining the spur, 30,000 Rupees is left, which at 5 per 
cent., the rate at which Government borrows money for Public Works, 
represents an outlay of 6 lakhs of Rupees ; hence it is obvious on these 
considerations that if Lieutenant Harris’s spur will effect the required 
results, the work should be at once undertaken, as a great saving to the 
State and a measure promising much feture improvement in the Cut- 
tack Distritts. . ; 

29, Having gone through the Report, I shall now endeavour to 
supply a description of the Plates. Lieutenant Harris has here shown 
himself to be master of his work. He has considered the information 
wanting, the way in which this could best be supplied, and how to em- 
body it in Plans, so as to set before others, in the clearest way, the facts 


88th and 92nd Paragraphs. 


93rd Paragraph. 


obtained from the Survey operations fie has conducted. The concep- 
tion of the Survey and of the Plates illustrative of its results is really 
admirable. 

30. Plate I. is a Survey, drawn on a large scale, of the Mahanuddy 
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from Bydessur to Cuttack, including the head of the Kutjooree. On 
this plan are entered in large figures, the heights of the flood of 1855, 
which have been absolutely ascertained, and in smaller figures the 
heights attained by the waters in places where the level could not be so 
clearly discovered, as to be placed beyond doubt. These heights are 
taken from an assumed horizontal line 100 feet below the zero of the 
Katjooree Revetment Gauge. The dotted lines directly across the bed 

Spa i AE of the Mahanuddy,* of the Katjooree,t of the 
VIL. TX. XXL X01. x1. Kokai, and of the Beropa ;t in this Plan’ indi- 
ae eee XV. xvVELxviu. cate the places at which sections of the river 
XIX, beds have been taken, besides which, there are 
* "+ Plate XX. : : 
two other very important sections on a level 
from the Lalbagh, (where the Gauge in the Katjooree Revetment is cut 
in the perpendicular stone wall) through the Town to the wooden Post 
Gauge in the Mahannddy at the back of Lieute- 
nant Harris’s house. . 
The other, a section from Naraj, obliquely across the bed of the 
Maharmddy to Temple Island and Maunchessur, 
in the direction of the spur, proposed by 


Plate XXI. 


Plate XIV. 


Lieutenant Harris. 

31. Plate IA. exhibits, in longitudinal section, the highest flood 
level, and the lowest depths of the bed and the hydraulic line of mean 
depth for the whole 37 miles from Bydessur to Cuttack ; the water-line 
during March 1856 is given, and from Oostya to Cuttack the lowest 
points of the bed are given in continuous section. This is a very well- 
imagined shect of sections, and shows the sudden falls in the river 
owing to the contractions of the width of the bed. 

32. Plate II. compares the present state of the sands at the 
Katjooree head and the path of the current, with the same as exhibited 
in the Revenue Survey made in 1840. The Survey of 1855-56 has been 
made by Sergeant McMillan with great exactitude. The whole of it is the 
result of triangulation; and the original plan, which I saw in the 
Cuttack Office drawn by himself, does this young subordinate Officer 
in the Department great credit, both for the workman-like Survey made 
and the style in which it was plotted and drawn: it was a laborious 
piece of work, really well-performed. 

33. Plate XXII. is an admirable section, showing the length of 
the Katjooree Revetment. The flood lévels attained in 1834, 1854, and 
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1855. The tow portions of tho walls (shaded black) which were happily 
raised in 1855 before the flood occurred, the portions (shaded blue) 
which were topped by the flood, which was only kept out by building 
up sand-bags. The portions (red) which were out of water, and the 
wall submerged (lilac.) 

The deepest line of bed in June, 1855, and the line in January, 1856, 
are shown; the silting up being due to the brushwood operations, 
judiciously carried out by Lieutenant Harris in 1855-56. ‘The water 
level of April, 1856, is also shown inthis happily-conceived and well- 
executed Plan. I must add that the brushwood works at present in 
operation have, up to the last advices received, done much more good, 
and are silting up the bed at the foot of the revetment in the portions 
most directly impinged upon. 

34. Plate XXIII. is a remarkable Table showing the motions of 
the Mahanuddy waters in its two branches, the daily rises and falls 
being exhibited in continuous lines, the one coloured darker than the 
other. The parallelism is very remarkable, the level ig the Katjooree 
being the lowest until the flood rises 4 feet above the zero of the Gauge 
in the Katjooree Reyetment, when the level in the Katjooree tops and 
that in the Mahanuddy rises in an increasing proportion above it, as 
the flood level rises in the Mahanuddy ; and when this falls, that in the 
Katjooree falls with an unequal rapidity. This is a cleverly drawn up 
comparison of flood-levels for every month of the year 1855, showing 
the rainy season levels with the greatest accuracy. These heights, 
being observed, are entered on the Plan for both channels. 

35. Plate XXIV. isa Table showing the hourly rise and fall of 
the Katjooree River as observed at the Lalbagh Gauge from the 27th 
of July to the 3rd of August, embracing the whole period of the extra- 
ordinary flood of 1855. This Plan is very clearly drawn and it is a 
most satisfactory one. 

36. Plate XXV. is a larger copy of the Survey of the sands made 
by Sergeant McMillan, and it shows the position of the incomplete 
weir proposed by Lieutenant Harris. 

37. Plate XXVI.,gives longitudinal and transverse Because of 
the weir, showing the low and high water levels. 

38. Having briefly indicated the heads of Lieutenant Harris’s 
Report, and the nature of the information set forth in the Plans sub- 
mitted, I will presume that it is made clear that an evil action of the 


[ 20 ] 


river has been allowed, progressively, to establish itself, threatening 
not only to sweep away the city of Cuttack, but to devastate, with 
inundations, the fertile and populous District 
which lies South of the Katjooree. As an 
illustration of this last effect, I enclose an Index Sheet of the course 
taken by the great flood of 1855, in the Pooree Districts, drawn by Mr. 
Raynor, who is in charge of the Embankments. 

89. This Map and the Statement of the Collector, that the remis- 
sions of Revenue on account of the damage done by the flood will 
amount to upwards of 20,000 Rupees, will show the importance to the 
Pooree District, of regulating the discharge of the Mahanuddy by the 
Katjooree Channel. Although the flood of 1855 was 2 feet higher on 
the Lalbagh Gauge than the flood of 1854, the damage done in Pooree 
was more extensive in that year, and the remissions amounted to Rupees 
50,000 and upwards. , 

40. There is yet another evil, in the progressive deterioration of 
the bed of the Mahanuddy in its course through the Delta, which, 
together with the bed of the Beropa, its first off shoot on the North side, 
is becoming choked with sand-banks. 

41. The circumstances of the Delta of the Mahanuddy are some- 
what similar to those of the Cavery Delta, which is watered mm the 
Lower Cavery and the Coleroon channels. 

Colonel D. Sim, in his Report on the Coleroon Anicuts, says, 

“Colonel Caldwell, who first examined the rivers with care in 
1804, was forcibly struck with the unusual character of the Cavery, 
and predicted its total annihilation at some future period unless the 
river could be restored to what he believed to have been its original 
condition 2 and again, “ the catastrophe, foretold thirty-five years ago 
by Colonel Caldwell, our most experienced and judicious Civil Engineer, 
was becoming yearly more certain, and though no doubt distant, the evils 


Plan B. 


resulting from the operations of its causes were constantly increasing, 
and becoming more injurious and more difficult to remedy.” 

42. Lieutenant-Colonel Baird Smith, in his Report on the same 
Delta, states that “In 1804, Captain Caldwell, of the Engineers, had 
arrived at the conclusion that if effective measures were not adopted to 
rectify, by artificial means, the natural differences between the two 
branches, the inevitable issue must be the annihilation of the Cavery as 
an irrigating stream, and, as a consequence thereof, the total ruin of 
Tanjore.’ = 
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“For ‘hearly twenty-five years from the time at which Colonel 
Caldwell’s works were completed, an incessant struggle was maintained 
against the increasing tendency of the river bed to silt up. The head 
and many parts of the channel were periodically cleared of deposits by 
manual labor ; long and expensive earthen Embankments were carrigd 
across the bed of the main stream so as to force a larger supply of 
water into the Cavery branch. All these efforts, however, were ineffec- 
tual; the bed continued to rise, the supply to diminish, the extent of 
land under irrigation yearly decreased, the Revenue was falling off, and 
the condition of the people was visibly becoming worse and worse. About 
1829-30, the crisis had been reached, and at that time there began the 
series of operations of which the final issue has been the successful re- 
moval of all the evils complained of and the establishment of the relative 
conditions of the Cavery and Coleroon on an entirely satisfactory basis.” 

I am not aware that any warning voice was raised to point out the 
inevitable destruction of Cuttack and the ruin that must eventuate to 
its Districts from the operations of the Mahanuddy River, if it should be 
left to work out an alteration in its channels of discharge through the 
Delta. ‘The matter has only now been seriously taken up, when the 
most unfavorable result has been attained by the complete abrasion of 
the river bank below Naraj, and when the highest rise and the deepest 
path of floods are established in the Katjooree channel. 

43, The reason for such indifference to the progressive alterations 
in the Mahanuddy channels is obviously to be set down to the fact of 
the cultivation being carried on without any general plan of river- 
irrigation. 

The agriculturists in Cuttack depend for water upon the local rain 
fall, and the consequence has been occasional famines, an awful occur- 
rence ina Delta which has no communications by which food can be 
supplied to a starving people. 

44, Colonel Sim, in the Report I have quoted from, observes that 
“lands which are cultivated from rivers, are generallythe least liable 
to suffer from drought, for even when the Monsoon rains fail, there is 
always some water in yivers supplied by the drainage of the country 
and springs, and there are many rivers well-suited to the purpose, the 
waters of which now run waste to the sea.” 

45. The waters of the Mahanuddy have hitherto run waste to the 
sea, no one has particularly observed the operations in progress, the 
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* beds filled with sand have caused continual action upon the banks and 
changes of direction in the currents, and river floods have burst the. 
barriers and inundated the Districts; the sole care taken has been to 
reform the Embankments as they have been breached, and to keep the 
floods as much as possible in the river channels, without making any 
attempt to regulate the volume to be discharged by each. 

46. Ifthe people had depended generally upon the rivers for 
irrigation, the land-holders would have closely watched the changes 
unfavorable to them and through the Collector have called attention to 
the deficiency of the supply. However it may be, the fact is clear that 

- nothing has been made of the Mahanuddy ; that the river has’ been left 
to do its worst ; that cven where it would otherwise be navigable, rocks 
are left to obstruct the passage; that the Province has suffered most 
fearfully from famines, although it has the great advantage of a largo 
trunk river winding with many branches through every part of it. 

47. The produce of the land in the higher reaches cannot be 
conveyed to the Delta, and the mineral wealth of the hill districts has no 
outlet ; with large volumes of water there is no navigable channel, 
and between inundations and drought, the country, with all its natural 
advantages, is continually subject to disasters. 

48, Having referred to the Tanjore Rivers, I take advantage of 
Licutenant-Colonel Baird Smith’s kindness to embody, from his Chap- 
ter on the Delta of the Cavery, the results fairly established by the 
experience gained from these works constructed in that Province. 

1st.— That the waters of large rivers may be distributed between 
their branches and in proportions sufficiently exact for practical purposes 
by the usc of dams at the points of separation, having their crowns af 
such heights as experience in each case may prove to be necessary. 
No general rule regulating these heights seems as yet to be possible, 
put as the field of observation extends, it may be arrived at hereafter.” 

2ud.— That the influence of such dams, judiciously established, 
on the beds of the rivers in regulating the currents, in equalizing the 
distribution of deposits, and in maintaining the permanency of the 
sections of the beds, may be very beneficial.” 

8rd.— That in rivers, with beds of pure sand and having slopes 
of 84 feet per mile, such dams may be constructed and maintained at a 

@ moderate expense.” 

4th.— That the elevation of the bed of the river above the dams 
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#8 the full htight of the crowns of these works, is an inevitable conse- 
quence of their construction, and that no arrangement of under-sluices 
has as yet been effective to prevent this result.” 

5th.— But that where effective escapes are provided in the banks 
of irrigating rivers (like the Cavery) the entire volumes of which are 
absorbed in irrigation, it is possible to prevent any injurious elevation 
of the bed by sand deposits.” 

6th— That in pure sand, acted on by the current due to a fall 
in the river bed of 84 feet por mile, and exposed further to the action of 
floods from 12 to 15 feet deep, well-foundations, in front and rear, of 
6 fect in depth, have been proved, by an experience of fifteen years, to 
be safe.” ‘ 

"th.—* That with a vertical fall in rear of the dam, from 5 to 7 
fect in height, a thickness of 2 feet of brick masonry, and 1 foot of cut- 
stone, with a breadth of from 21 to 24 feet for the apron, have proved 
sufficient to insure stability, the only further protection required, being 
a mass of rough loose stones about 9 feet in width and 4 in depth. As 
a rough general rule it would seem that the masonry apron should have 
a thickness equal to }, and a breadth between three and four times the 
vertical height of the bar forming the obstructive part of the dam. 
The loose stone apron should at first have a breadth equal to 1} times, 
and a depth equal to two-thirds the height of the dam. The action at 
the tail of the work leading to constant additions to the loose stone 
soon deranges these proportions, and they are given only as guides 
in the first instance.” 

8th.— That the main security of the dam depends upon the effi- 
cient construction and careful maintenance of the apron.” 

9th.— That in freshes the dam speedily receives the protecting 
effect of a backwater on the apron; the surface level of the down- 
stream side being level with the crown of the work when the floods rise 
to 8 feet above ordinary low water, while beyond that depth the fall 
over the dam gradually diminishes till, in 16 feet floods, it has wholly 
disappeared and scarcely even a ripple on the surface indicates the 
existence of the mass of masonry below.” 

49, These are the engineering points deduced, but as the finan- 
cial aspect of the works, as paying works of irrigation, is briefly 
summed up in two sentences, I also insert them, although not bearing 
directly on the subject under consideration. 
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10th.— That looking to the cost of the works exectited betwech 
1836 and 1853, and the increased area of irrigation due to them, the 
tapitel sunk amounts only to 64 Rupees or about 13 Eolings per 
acre.’ 

11th.—* That after deducting every expense which the irrigation 
works of the Cavery have entailed on Government, the net returns 
may fairly be estimated at not less than 23} per cent. on the invested 
capital.” 

50. But to return to the Mahanuddy and to the works proposed 
with the special object of training the floods down the original 
_ bed. 

“ B1., Lieutenant Harris’s proposal is to place a dam across the 
ordinary channel which the river takes in its way to the Katjooree 
Revetment. He proposes to raise a mole, 21 feet above the lowest 
point in this channel, to form it with large pieces of rock, pitched 
into position, and taking their own set, and to form the mole, 20 feet 
wide at top, commencing from the stronghold at Naraj, making it a 
continuation. of living rock. 

52, The slopes will depend upon the size of the blocks of stone, 
In a break-water successfully formed in 1853-54, after a similar fashion 
iu the Harbour of Port Elliott, South Australia, the ‘stones setting by 
their own weight assumed a slope of about 2 horizontal to 1 vertical : 
but they were of enormous size : of 100 blocks— 

50 contained from 60 to 90 cubic feet each. 
25 contained from 80 to 60 cubic feet each. 
25 contained smaller ones. 

53. This break-water is exposed to the force of the sea and has 
a width at top of 21 feet and is raised 5 feet above high-water. It has 
stood some violent:storms without the displacement of a stone, 80 we 
may conclude that the: section of dam proposed by Lieutenant Harris 
would stand, provided the blocks of stone were large enough. 

The break-water stands upon a reef, and the work in the Maha- 
nuddy will be upon sand, and an apron must be constructed to the rear 
to receive the overflow. The brushwood sunken break-waters men- 
tioned in my 25th paragraph will assist deposits and prevent the 
abrasion of sand round the spur. 

54, The re-action from the sunken spur, during high floods, will 
cut away, a good deal of the sands which at present protect the apex 
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of the Delta’on the Katjooree side. The firm point at Chargurreah* 

. will also be subjected to a violent abrasive ac- 
‘ctor ight bank of the Kat- 4-4. ‘The outlet channelt just below the heel 
Koka flows into the of the spur, will prevent the back-water silting 

up the bed between the bank and the spuy. 
There will be a greater action on the Katjooree side of the tongue, and 
the channel might lead more into the Kokai and less against the revet- 
ment than it does at present. 

‘BS. During low freshes and in the dry seasons the spur will com- 
pleftly direct the waters, and Lieutenant Harris, with brushwood oper- 
ations, would take advantage of the direction given to the stream to 
continue it down the bed of the Mahanuddy, making it work channels 
through the sand-banks. 

56. The re-action of the river in clearing the rock-bound channel 
at Naraj, has been the cause of the great increase to the head of the 
Katjooree, we may expect a similar re-action in a less degree after 
clearing the tail of the spur. 

57. Ifthe sunken spur be adopted, I think one of two greater 
works will be required ; they are shown in the annexed Plan (A) G H, a 
continuous dam across the Katjooree bed between the stiff clay bank at 
Chargurreah and the stone revetment, where it turns towards the Maha- 
nuddy. The section of the bed is favorable (Plate XV.), but the abrasive 
action on the tongue would be very great, and the Revetment, on the 
Cuttack side, is not a work to be depended upon. In this case we 
should have to strengthen the works round the exposed tongue of the 
Delta. The other work has fewer objections. It is a continuous dam, 
14 feet high, across the Kokai outlet round ee point of land and across 
the Katjooree bed. 

58. It would be necessary to give sluices and a lock-gate to the 
weir in the Katjooree. 

59, I ghink this last work might prove sufficient without the di- 
recting spur at Naraj. Common brushwood operations being adopted — 
to clear out channels in the Mahanuddy, the bed of the Katjooree above 
the dam silting up andopposing the flow of water in this direction. 

60. The dam in the Kokai would diminish the floods in the Pooree 
Districts, and I would here observe that, owing to the sand-banks, no 
water passes into the Kokai until the floods rise above 10 feet on 
the Lalbagh Gauge, and that if the barrier of sand were to’ be removed 
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without diminishing the flood in the Katjooree, the result would proba- 
bly be the destruction of the Embankments of the Pooree Rivers to a 
great extent and the complete inundation of the District to the damage 
of the road-works, and private property and the destruction of crops re- 

. Suiting in a great loss of Government Revenue, a large-outlay in repairs 
and much internal distress. 

61. But the project I have held to since receiving Lieutenant- 
Colonel Baird Smith’s letter, and the one I recommend for adoption (as 
per the accompanying rough Estimate) is a continuous weir across the 
head of the Katjooree connecting Naraj with the Mahanuddy*by a@ur- 
vilinear bank of rubble stone bedded in the sand, each stone pitched into 
position with clay and quarry rubbish to fill up the interstices and assist 
in making the mass solid. J must now solicit a re-perusal of my letters, 
No. 1158, dated 25th August, and No. 1439, dated 24th September, 1855, 
which will show that the views therein expressed are very much those 
now advocated. 

62, Experience has shown. that this description of work answers. 

63. In Mairwarra where the foundations are generally rocky, the 
escape-weirs, somo of which are of great magnitude, are regularly 
founded and built with lime cement. I give in the margin (A) sections 
of these works taken from Lieutenant-Colonel Dixon’s Report on Mair- 
warra. 2 

64. The best experience and what Lieutenant-Colonel Baird 
Smith calls “one eminently satisfactory result” has been gained from 
the old Anicut of the Cavery, which consists of a solid mass of rough 
stones of moderate size, 1,080 feet m length, from 40 to 60 feet in 
breadth, and from 15 to 18 feet high, stretching across the bed of the 
Cavery in a serpentine form. It appears that “ when the under-sluices 
were to be constructed in 1830, it became necessary to cut through the 
body of the dam to a depth of 12 feet, and it was then ascertained, for 
the first time, that the stones of which it was composed were laid not 
in Hydraulic cement of any kind, but merely in clay ; and it was accord- 
ingly clear that the old dam had effectually withstood the floods of 1600 
years by the mere inertia of its materials. This proved a most en- 
couraging discovery, for it was legitimately argued, that if a work of 
such dimensions composed only of rough stone and clay, could control 
the river at all periods, it was clearly possible to construct another in 
which the resources of European skill could be employed to reduce the 
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dimensions by the use of superior materials, and thus to bring the cost 
- Within such limits as would fully justify the Government in under- 
taking it.” 

65. In the present case rough stone is the cheapest material we 
can employ ; and to work with more perfect materials, reducing the di- 
mensions, would only be to increase greatly the expenditure ; more- 
over, in a bed of sand, there is much virtue in weight, which gives the 
mass resisting power, and compresses the substratum, making the sand 
bottom comparatively firm. 

- 66. Colonel DeHaviland, writing of the Madras break-water, which 
was constructed dry with rubble blocks of stone, each taking its own 
set observes— : 

“There is a great advantage in this way of proceeding, that how- 
ever the work may suffer, from time to time, it can only become more 
consistent and secure ; it must in the end, bring the work, if persevered 

sin, to its intended use and effect.” 

67. I take for granted, that there is no reason for want of confi- 
dence in the stability of the works now proposed, and that no uneasiness 
will exist on this score. The examples I have cited are sufficient to 
guarantee the eventual success of a continuous weir formed with blocks 
of stone, across the head of the Katjooree, over which, high floods will 
spill, and along which, the waters will flow, until they cross to the deep 
channel which will form along the left bank of the Mahanuddy, and not 
round the tongue and down the revetted side of the river. 

68. The Beropa will be cleared and again become a river, and 
Lieutenant Harris is of opinion that this will. be the best channel to 
make navigable, leading, as it does, to the Dhamrah. The Executive 
Engineer’s attention will be specially given to the improvement of the 
lowest reach and to the mouth of the Mahanuddy to open a wider chan- 
nel, so that the sand-banks and obstructions in the bed may be more 
easily passed off into the sea ; and I see no reason to apprehend that the 
flood-rise of the Mahanuddy will be increased by the action of the weir 
recommended. I would make no sluices in the first instance, but carry 
out the work as a simple bar. 

69. Finally, I would request that sanction be given to our collect- 
ing stone material and stacking it in the line of this weir in the section 
specified in the accompanying rough Estimate, removing sand for the 
anmnoase where it passes over the raised dry bed and pitching in earth, 
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quarry rubbish, and chips, with the blocks of stone to fill up the spaces 
between them. If with the earth we introduce the seeds of Doob grass 
and of some strong hardy creepers, the effect will, I think, be to bind 
the mass with a net-work of natural cordage, the creepers taking a 
fresh start from between the loose stones where their long arms would 
enter and take root. 

70, In this way the sand barriers along the Hidgelee shore are 
naturally strengthened ; the loose sandy surface is first run over by a 
thin but strong crecper, which keeps the sand firm even on the steep 
side facing the sea ; and wherever the slopes will admit of it, the growth 

- of grass follows that of the creeper, and the hillock becomes comparative- 
ly a permanent barrier, refreshingly green on the top and land side, 
and trellised on the sea-face with wax-like leaves and purple bells, the 
roots and branches gf which bind together the dry sands heaped up by 
the wind. ; 

71. This weir will not be similarly circumstanced with the Madraa 
river works. Advantage is taken of a narrow channel, with a rocky” 
bank, to continue with a gradual opening, the obstruction to the lateral 
spreading of the waters ; tho direction of the floods will be continued 
and not opposed ; instead of sand being heaped on the upside of the 
weir, there will be a scouring action along the foot, for a considerable 
portion of its length ; instead of stretching across the bed of the river, 
and being perpendicular to its banks as the Madras Anicuts are, it is 
on the contrary a formation of an artificial bank in the general direction 
of its own bank, shutting up an outlet, and forming in high floods an 
overfall. Beldw the sill of the dam the waters will have the onward mo- 
tion due to the river restrained in its lateral action 3 above the sill, the 
waters will rush over the dam, into the lower level—there will conse- 
quently be an under current in the direction of the Mahanuddy side of 
Cuttack and a spill into the Katjooree channel. 

72. Two pertinent questions may here be asked— —~ 

(1) Are the lower chamnels of the Mahanuddy and its branches 
capable of bearing the increased volume that will be passed off on the 
Mahanuddy side of Cuttack, and will not the floed level in these chan- 
nels be dangerously raised ? 

(II.) Will not the villagers along the banks of the Katjooree and’ 
its branches suffer from the withdrawal of the constant dry weather 
stream that at present discharges through them ? 
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* 73. iy reply I must state, that the information is not yet complete ; 


that Lieutenant Harris’s Report is only Part I. of the subject under 
investigation. In the absence of facts, I must give opinions. 

74. The works projected have one single object; to restore the 
equilibrium of the channels by clearing out the raised bed of the Mahg- 
nuddy, reducing the discharge by the Katjooree, and causing the Beropa 
outlet to resume its original importance as a channel of relief. 

75. But the flood-rise is much higher than ought to be allowed, 
and it is to be hoped that some large reservoirs may be formed, at 
moderate expense, in the hills above the Delta, so that the flood waters 
may be stored till the dry season, and then returned to the river bed 
for the maintenance of a navigable fair weather channel. 

76. It is my opinion, that the state of affairs, during high floods in 
Central Cuttack, will not be worse than at present, and that in South 
Cuttack (Pooree) there will be considerably less danger of inundation. 

77. In the dry season, and this answers question (2), I do not 
think that there will be any very great difference in the streams through 
the Pooree District. In fact the Pooree Rivers have no stream running 
into them. 

78. The outlet below Naraj is quite dry* and choked with sands 
deposited by the eddying back-water. The 
Kokai has a high bar of sand across its head, but 
in the Bargony and Daib Rivers, which are formed by the bifurcation 
of the Kokai, there are running streamlets. Ata certain depth, below 
the sand, there is water, and at a certain level below the fountain head, 
this water makes its appearance and flows, and in this way I expect 
the water in the Katjooree channels will not be greatly diminished ; 
but if it is, a dry weather weir can be made lower down to raise the 
level, and sluices can be opened in the dam to increase the supply. 


* Barung Nuddy. 


Before closing this letter, I would advert to the proceedings of the 
Committee appointed to report on the Cuttack revetment after the 
rains of 1848, of which Lieutenant-Colonel Sage was President. To 
the Report and Estimate submitted by Lieutenant-Colonel Goodwyn, 
Superintendent Enginger, South-Eastern Provinces, for the re-con- 
struction of the revetment on the Katjooree side, and also to an Esti- 
mate which, if my memory is correct, was framed by the late Colonel 
Forbes* for the same purpose, as showing the interests at stake in the 





* This may have been framed by Colonel Forbes as a member of the Military Board, 
In 1847-48, there were many proceedings on the subject ofthe Cuttack revetment.» 
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town and station of Cuttack and the expenditure involved in all the plans 
that have been brought forward for the protection of the place. 

79. These plans did nothing for the rivers, and left the districts to 
their fate, as threatened by the present bias of the Mahanuddy. 

- 80. To increase the interest in this matter and also to afford in- 
formation, I enclose three sheets of pen and ink Drawings. 

No. I, illustrating the Cuttack Revetment and the style of the old 
Mahratta works in the Pooree district. 

No. II. a view taken from a projecting ledge of rock in the hill 
above Naraj looking towards the point of bifurcation. 2 
- No. II. a view from the low hill at Naraj looking up the gorge. 

81. The Memorandum* drawn up to accom- 
pany the two rough Estimates enclosed, states 
all else that I have to say at present. 

It is not out of place, when calling attention to the necessity for a 
large expenditure, to bring forward facts stated, and opinions placed 
upon record, which exemplify fully the interests at stake in this Province ; 
and I purpose to close my Report with extracts that must have weight 
in determining whether the Mahanuddy is to be left to itself or to be 
placed under control, whether it is to be the evil genius of the country, 
or to be made the source of its future prosperity. 

82. In 1834-35 the country was laid waste 
by inundation, and Rupees 1,86,942 of the 


* See Specifications, 


Tnundation, 


Revenue was remitted. 


mitts, . *6 In 1836-37 a severe drought desolated the 
Province, and Rupees 4,52,532 were remitted. 

Panie In 1837-38 asimilar calamity occurred, 

: causing a reinission of Rupees 5,87,146. 

Beste: In 1840-41, in the Cuttack Collectorate only, 
the remission from want of water and failure of 

Hong the harvests amounted to 3,73,107, and in 
1841-42, from the same reasons, there was a 
further remission of 2,09,290 Rupees and in 

Drought. 


1842-43, from the same canse, an early cessa- 
tion of the periodical rains, Rupees 4,86,625 of the Revenue of the 
whole Province was remitted—nearly 23 (twenty-three) lakhs of Rupees 
in nine years ! 

83. The above remissions were made before the present settle- 
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ment, and “Commissioner A. J. Moffat Mills was of opinion that 
“under the just and liberal terms of the present settlement, the Zemin- 
dars may fairly be expected to bear ordinary losses.” The above 
remissions were not for ordinary losses, and the same excellent authori- 
ty said that the settlements cannot stand the “test of all seasons, 
Cuttack being a Province which is confessedly subject, as the Court of 
Directors write, to seasons of extreme uncertainty ; and liable to the 
most remarkable vicissitudes of drought and inundation.” 

‘84. I learn that losses are considered ordinary in Central Cuttack 
when they do not exceed one-fourth of the produce. The Revenue 
received from Central Cuttack, under the present Settlement, is 7,19,343 + 
Rupees, and from the Tributary Estates 1,01,576 Rupees. 

85. In the Pooree District, or Southern Cuttack, the circumstan- 
ces are widely different ; the greater part of the Estates, almost all 
those exposed to inundations, are held (khas) under the direct manage- 
ment of the Collector, who realizes the Revenue from the ryots, who 
are entirely dependent on the crops for their ability to pay the rents, 
and partial remissions have to be made wherever the produce is de- 
stroyed, according to the partial damage sustained. We accordingly 
find that the sums entered below have been remitted of recent years in 
Poorce, whilst no remissions have been made in Central Cuttack. 

86. ‘The present sudder jumma of Pooree is 4,69,278 Rupees, and 
more than one-half of the District is uncultivated (4,48,497 acres culti- 
vated, 4,68,532 acres uncultivated) which might be remedied perhaps, 
and the Revenue nearly doubled if effective measures wepe undertaken 
to rescue the Province from the evils of inundation and of drought. 

87. The advantages of introducing irrigation from the rivers were 
understood by Mr. Mills, as apfiears from thé following extract :— 
“Sluices in the Bunds afford the greatest facilities for irrigation, and 
therefore tend greatly to ameliorate the disastrous effects of drought. 
Trepresented to Government that the Zemindars would not bear half 
of the expense which the Government required as the condition of 
constructing sluices, because of the costliness of the works, and the 
small profits of their estates, and urged the policy of Government 
bearing the whole expense, on the grounds that it would diminish the 
liability to loss from drought and thereby benefit the State. This boon 
has been granted, the utility of the sluices only requires to be more 
known to be better appreciated.” 
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88, Tam not aware, however, that at the close of the rainy season, 
the people apply temporary measures to raise the water level and stop 
the flow of the rivers into the sea and Salt Water Lake, or in fact that 
any exertion is made to increase the produce. 

- 89. I shall close this very lengthy document with a last extract 
from Mr. Moffat Mills’s Minute, dated 23rd January, 1847, as it shows 
that this able Commissioner was of opinion that to preserve the town 
and station of Cuttack alone, it would be worth the while of Govern- 
ment to expend 3,90,595 Rupees in the reconstruction of the revetment 
on the Katjooree side, a measure that would produce.no benefit what- 

* ever to the districts, nor help one jot to retard the destructive opera- 
tions of the Mahanuddy ; but the works now proposed, “whilst they 
have for their object the maintenance of the main line as the principal 
channel of discharge, will, by restoring the equilibrium of the rivers, 
make the existing revetment a protective work, and supersede the 
necessity for reconstructing it: 

“The Cuttack revetment has this year* given way in several 
places, and I understand that its restoration will cost not less than 
8,90,595 Rupees. The Mahanuddy river, which is said to rise near 
Bustar, enters the plains at the station of Cuttack, throwing off its 
tributary, the Katjoorce, to the south of the town. In the rains the 
torrents descend with fearful rapidity, and to protect the town from 
inundation on the southward; this solid embankment was constructed 
by the Mogul Government in the reign of Jahangeer 225 years+ ago, 
and has beer always kept in repair by our Government. Stirling says, 
‘Tt yielded in places, in the memory of man, and the consequences were 
tremendous.’ Fortunately in the last season the waters timely subsided 
and no mischief was done. The amBunt of the estimate is large, and 
the value of the Government property at the station is not of that 
extent as would justify the restoration of the embankment. It would 
be cheaper to establish the station at some other place, but the ques- 
tion depends on other considerations, viz. the value of the city, intrin- 
sically. and commercially. The existence of the town depends on the 
continuance of the revetment. Cuttack contaips a population of about 
50,000 persons ; there are about 6,300 houses, of which} are pucka, 
many of them built of stone, (amongst them that fine mansion, the 





* 1847. 
+ This must be the modern wall rebuilt on the Katjooree side, 
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‘Galbagh’ which is built on the revetment.) The city is situated on 
a tongue of land at the bifurcation of the Mahanuddy and on the high 
road to Ganjam ; it affords convenience for carrying on a commerce 
with Sumbulpoor to the West, Madras to the South, and the low 
countrics to the East, while its proximity to the Hills points it out, ina 
political point. of view, as the most desirable place for the cantoning df 
Troops. I am of opinion that the restoration of the revetment is a 
work of too great public advantage to be weighed by considerations of 
expense only, and would, therefore, earnestly recommend that it be 
ye-built.”” : 

P, S.—I would remark that Captain Short, late Officiating Execu- 
tive Engineer of Cuttack, submitted to you a memorandum dated 15th 
February, 1855, in reply to Chief Engineer’s No. 1478, of the 22nd of 
August, 1854, in which he clearly stated the evil working of the Maha- 
nuddy in enlarging the head of the Katjooree, and expressed his views 
generally. 

Mr. Samuclls also, as Commissioner, addressed the Board of 
Revenue on the subject of the imundations of the Poorce District, and 
sugeested the construction of a weir across the head of the Kokai. 
Revenue Board’s No. 320, dated the 18th October, 1854, Chief 
Engincer’s No. 2467, of the 4th November, 1854, 


No. 2. Prosecr. 

Rough Estimate of the Expenditure of forming a continuous Weir across 
the head of the Kokai and the bed of the Katjooree Rivers of rubble 
stone dry masonry. 

In the cvent of the continuous weir across the head of the Katjooree 
being considered too expensive for adoption, it may be well to ¢onsider 
what the effect would be of constructing a weir across the bed of the 
Katjoorce below the revetment wall takmg in the head of the Kokai 
river, The object of constructing such a work would be to silt up the 
Katjooree’s bed toa height that would force the waters down the 
Mahanuddy Channel by making that the lowest hed. The Katjooree 
would silt up to the sill of the weir, and this operation would be like 
tilting up the present channel which draws away so much of the waters. 
The revetment would be imbedded with sand and thereby made secure. 
The Kokai would haye an effective permanent barrier to check the early 
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entrance of floods instead of the present insecure one of and, which 
was greatly diminished by the flood of 1855, and will have been still 
more so by the flood of this year which lasted a long time and rose to a 
greater height in the Pooree Rivers than has been the case before. 

If the three great advantages above described, can be secured by 
the works I am now bringing under notice, then they are to be prefer- 
red to the longer weir first proposed and recommended by me as the 
safest and most certain work. At present the level of the waters in 

_the Mahanuddy exceeds that in the Katjooree until the rise is 3° fect 
above the zero of Lalbagh Gauge above which the level of the watcrs 

_ in the Katjooree tops that of the Mahanuddy stream. The dam below 
the revetment would raise the level of fhe water in the Katjooroe, 
which would at first bo a reservoir to the Mahanuddy and afterwards 
form a wide funnel-shaped overfall with two outlets. 

The question is, what heighteof overfall is required. The water 
channel is deep and not very broad ; the dry Wg is high. I would first 
try 14 fect, which will stem the flow of the dry weather current. I would 
give the same height to the Kokai dam ; but this will place the sill of 
the Kokai weir at least 10 feet above that of the Katjoorce dam. The 
expense must be estimated ata higher rate than for the weir from 
Naraj, the distance the stones have to be conveyed being greater. I 
cannot fix tho rate at less than 4 Rupees the 100 cubic feet for the 
construction of the dams; the section on the opposite side has 1,001 
square fect, and the length of the Katjooree weir will be 8,500 feet 
and of the Kokai weir 2,500 feet ; 3 furlongs of river bank will require 
to be protected. The brushwood operations at the head of the Katjooree 
and mouth of the Mahanuddy will be extensive, and the construction of 
under-sluices may be necessary in the Katjooree, although I do not 
recommend their being constructed at first. 
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14 x 20 = 280 
2x 14% 4% = 294 
4x2 = 48 
6 x 29 x 10 $9 Calculation of Section. 
ee is BF 
20 
6x % = 108 


46x 4— 184 
1,001 Square feet in Section. 
1,001 x (3,500 + 2,500) = 60,06,000 cubic feet in the two weirs. . 














60,06,000 cubic feet at 4 Rupees per 100 = Rupees 2,40,240 
Protecting banks 3 furlongs, brushwood operations at the 
head of the Katjooree and at the mouth of the Mahanuddy | ., _, 

; : . : 59,760 
constructing under-sluices in the Katjooree weir and con- 
tingencies, 

And adding the shaded section to the Katjoorce 
weir when the first section shall have settled so as to 
form an additional height of 6 feet to the dam, which 
will afford a good roadway across the river. 
20 +63 
tex 4 = 581 
20 + 44 825 re feet x 3,500 x 4 Rs. 
Deduct—g-——* 8 = 256 one ‘ Rupees 45,500 
325, Total 3,45,500 


Rupecs, or say 34 lakhs of Rupees, and by this work a dry causeway will 
be afforded for the passage of the traffic between Cuttack and Pooree— 
a desideratum and a convenience that might fairly be taxed. ; 

The old native Anicut over the Cavery bed has been made use of 
asa road, anda bridge has been erected upon it as upona secure 
foundation, although like the weir now proposed it is formed of rubble 
stone and is dry masonry. 

. J, P, BEADLE, 
25th August, 1856, : Supdt. of Embankments. 
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Prosect 1. 


Estimate for the construction of a. Dry Stone Weir to commence from the 
Rock at Navaj and to stretch across the head of the Katjooree in the 
line of the Mahanuddy’s left bank, 


SrecrFication. 

Lieutenant Harris’s estimate for the construction of a sunken spur, 
to commence at Naraj and to extend for nearly one mile directed upon 
the Temple Island, is contained in the 90th and three following para- 
graphs of his Report. From.the Plate (XXVI.) and this estimate, it 

- appears that he contemplates carrying out the spur on the existing sec- 
tion of the gand instead of constructing it on a base level with the lowest 
depth of water, which 1 consider to be necessary for the pooling round 
the spur, as the length progresses would carry away the sand at the head, 
and in the continuous weir, I am now estimating, for I purpose the 
section of the weir to be the same throughout the length, which is 4} 
miles. 

T haye observed, that the full of water over a bar is invariably 
attendod with a deep indented hollow parallel to the bar, and_that a 
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SECTION a6 GAR wwe OVI, , 





back-water wave returns curling above it. This action has made me 
consider the form of section best adapted for passing the waters quiet- 
ly from the overfall of the dam. 

The action round a sunken spur is shown in Figure 2, and it is 
easy to perecive, directly one makes the experiment in running water, 
what a hollow eddy works round the head of a bar which has its end in 
the stream and what very much less commotion is caused by a continu- 





ous weil « 
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The section I submit for consideration, will, I think, in course of 
time, become a very good shape, as shown in the dotted line. 

Lieutenant Harris does not estimate for an apron, but allows 50 
per cent. for sinkages and re-construction until the mass shall have 
acquired a firm seat. I propose to make front and rear curtains as well 
asan apron. I do not think that the sill of the weir need be made 31 
feet high, and I have adopted 12 feet as a sufficient height, but this is 
an uniform height, whereas Lieutenant Harris’s is an extreme height 
where the water is deepest. The work should be carried out from the 
Naraj end, and I expect that the path of the current deflected by the 
portion constructed, will cut away in front of the length done and excavate , 
the sand for the continuation of the weir at a proper depth. Tho 
blocks of stone should be of the largest size that the means of carriage 
will admit of our conveying. The weir should be commenced with the 
smaller pieces of rock, the heaviest blocks being placed above and in 
rear. Ihave attempted, in the shaded section, to give an idea of the 
way in which I think the stones should be arranged, so far as the arrange- 
ment of them can be carried out without incurring additional expen- 
diture, which, perhaps, is as much as to say that I would not attempt 
any arrangement at all, but leave the position of the stones to the set 
they assume of themselves. I would throw in sand and carth and 
quarry chips, so that there may be something for the stones to bed in 
or rather to fill up their interstices, As the banks above Naraj are of 
rock and there is water-carriage to and along the proposed weir and 
labor is cheap in Cuttack, I hope that Lieutenant Harris. will be able to 
execute the work, making arrangements on a grand scale for the rate 
he has assumed of Rupees 2-8 per 100 cubic feet of weir. 

The continuous weir at this rate will cost according to the section. 
Sco the calculations on the Plan. ; 


17,582,400 cubic fect at ............ Rupees 2-8 == 4,39,560 Rupees. 
Add for establishment and contingencies at 43,956 4, 
10 per COMt. ....cccereeteeecse eect nnenee esas ees 


Add for works protective to the head of the 
Delta and for hrushwood operations at the 
mouth of the river near False Point, ...... 16,484, 





Total, Co’s Rs. | 5,00,000 
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I do not think I can conscientiously say, that the work is likely to 
cost, first and last, less than 6 lakhs of Rupees, which is the amount 
at which I'am prepared to estimate the expenditure Governmont is 
likely to incur, if my recommendation for the construction of the con- 
tinuous stone over-fall bank across the Katjooree outlet is acted upon. 

It will afterwards be found to be advantageous I think, if the 
height at the Naraj end, the beginning of the weir, is increased con- 
siderably, and the top surface sloped down for about half a mile of tho 
length of the weir. 

J. P. BEADLE, 
Supdt. of Embankments. 

21st August, 1856, 





REPORT upon the Extraordinary Flood of the Mahanuddy River and 
its branch, the Katjoorce, during the rainy season of A. D. 1855, con- 
sidered with reference to local effect upon the Town of Cuttack, being 
an inquiry into the probable past and actual present Flood Conditions, 
the measure of danger to the Town, the Cause and Remedy. By 
Joun C, Harris, Lizurenant, Benoa Enoinenrs ; dated Cuttack, 
Sth June, 1855, 


Sir Charles Lyell, in his first Chapter upon “the Principles of 
Geology,” remarks, that “ to acquire a perfect knowledge of the present 
conditions of the earth, and form a comprehensive view of laws govern- 
ing it, wo must search into its state, at former periods, and trace tho 
long series of events which have gradually led to actual posture of affairs. 
The historian and geologist, (he says), will rarely fail to draw correct 
and philosophical conclusions from the various monuments transmitted 
to them of former occurrences. They know to what combinations of 
analogous causes, effects are referable, and are often enabled to supply 
by inference, information concerning many events unrecorded in the 
defective archives of former ages.” 

2. The soundness of the above maxims one cannot fail to recog- 
nise, nor again the universality of their application in every branch of 
science. I propose in consequence opening the present inquiry, with a 
consideration of what the historiag has recorded, or even tradition 
asserts bearing upon the subject of the past conditions of Cuttack, a 
knowledge of which would appear as necessary to the recognition of 
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the instability of present conditions, as to the formation of a telerably 
correct judgment even upon the remedial measures demanded to ensure 
a favorable future. I will give then 


A BRIEF ACCOUNT OF THE ORIGIN OF THE TOWN OF CUTTACK. 

8. “Rajah Nirupa Kisseree (says Stirling) a martial and ambi. 
tious prince, who was always fighting with his neighbours, first planted 
a city on the site of the modern Cuttack about A. D. 989. His reign 
was distinguished for the construction of a stone revetment or em- 
bankment faced with that material (probably the ancient one of which 
the remains are to be seen) to protect the new capital from inundation | 
A.D, 1006, Also that Rajah Aurung Bhim Deo, one of the most 
illustrious of the Ganga Vausa line, ascended the throne of the Gaja- 
patis in A. D, 1174, and induced by some omen* built a magnificent 
palace on the site of Fort Barabuttee, adjoining the town of Cuttack. 
The construction of the present castle of that name should, in all pro- 
bability, be referred tu this period, though a later date is gencrally 
assigned to it.” 

4, It would appear from the above, that the construction of the 
three works named above was effected in the following order, and at 
or about the period shown below :— 


1st.—City of Cuttack.........A.D. 989. 
2nd.—Revetment...............A. D. 1006. 
8rd.—Barabuttce Fort......... A.D. 1174, 


5. The popular tradition on this subject, as far as I have been 
enabled to acquaint myself thercof, ascribes the construction of the 
revetment or “‘ Murra Tandia Bund’’+ to a period posterior to that of 


* The current story, as to the origin of cither fort or town alike, is to the effect that the 
builder struck on a faleoning expedition over this part of the country with the prowess ofa 
“ boglah” (or paddy bird) in repelling the strike of his favorite hawk, selected the site for 
his works to the rejection of another on the opposite bank of the river where they had 
already been commenced, deeming the soil on which the*boglah was reared to have some 
peculiar virtue inherent. 

+ Saddhoo Routh, a poor villager of Kodinda, Bukrabad, is said to have provided 
the funds for the construction of the “Corpse Taxer’s Revetment” (as the name implics 
Murra “ corpse,” tands “ tax”), under the following circumstances :—Sent by his wife 
into Cuttack to sell 12 pumkins, he was not only deprived by the soldiery on duty at the 
Barabuttee Fort Gate of the*fruit, but the very bamboo on which he carried them, and, 
failing to obtain access to the royal person for the purpose of seeking redress, bethought 
himself of tho subjoined expedient. Borrowing money for the purpose from his washerman, 
and hiring therewith attendants and rich attire, he paid Cuttack a second visit, proclaiming 
on this occasion his appointment as Corpso Taxer to the State, demanding payment at the 
rate of 10 Rupees per corpse ere he allowed the rites, funeral, to be performed. For ten 
years and upwards he is said to have plied his trade successfully, until a member of the 
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cither of the other two works named, whilst the existence Of the latte®, 
depending as it does in these days so entirely upon that of the protcc- 
tive work, one would think the period of its construction, if not anterior 
to or coeval with that of the town or fort (whichever may have been 
first constructed) could not have followed ai, any very distant date, 
unless the conditions of the Mahanuddy river and its byanches were 
widcly different in those days than those which now obtain. 

6. Tradition again affirms and probabilities go far, in my opinion, 
to confirm the fact of an alteration, the most extensive having taken 
place in the dimensions of the Mahanuddy and its branches. 

7. The Mahanuddy (Muha “ great,” nuddee “ river’) is repre- 
sented to have been ever the great par excellence, next in succession to have 
ranked the Beropa Nuddy, entitled also to the designation of a “ river ;”? 
and, be it remarked, the only branch that was so. The Kajooree or 
Katjoorce, (from khat, a log; joor, a small nullah), is said to have been, 
but when, it is not known exactly, an insignificant nullah crossed by a 
single log of wood, and to complete the category of the various branches 
of the Muhanuddy, T have only to mention the Khoakye (ihoa, “ a crow,” 
hye “a hollow,”) reported to have been a hollow in which the crows of 
the neighbourhood found the sufficiency of water to enable them to dip 
their beaks there with advantage. ‘ 

8. Without all other, I must take the evidence of nature as to 
the then characteristic features of the tongue of land between the 
Mahanuddy and Katjooree, on which our town was built in bygone 
days. It scems to me desirable that what they probably were should 
be considered. The site must have been, at the period to which I 
refer, such as what it would be now (i. ¢., flood conditions, as at present) 
but for the existence of the revetment wall and its embankments, 
inundated by high floods, in all, by modcrate ones, in many parts, the 
habitat of the “ boglah”’ in fact. Though in these days, there may be 
dug up in Cuttack what has the appearance of a red gravelly soil, and 


royal houschold dying, his plot was brought to the desired conclusion. On his demanding 
1,000 Rupecs ere he allowed the customary rites to be procecded with (no Lindoo is 
allowed by his religion to taste food until he has disposed of the corpse of u relative) the 
presumptuous, self-appointed tax-gatherer was, as a matter of course, taken into the royal 
presenct, and explanation followed. After commenting on the conduct of princes in 
general, and tho reigning one in particular in denying themselves to the very poorest of 
their subjects, the quondam Corpse Taxer retired into private life, giving up the whole of 
his illicitly-gained wealth for the purpose of constructing the Cuttack revetment, which 
work, it is said, was completed in five years, ‘The width of the Kutjooree at the time is 
said to have been (150 laths) 75 yards broad. 
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again mounds of the same material crop out from the low level of the 
site, it requires little stretch of the imagination to conceive it foreign 
broken laterite, (red and highly ferruginous) of which the Mahanuddy’s 
bank immediately opposite the town is so prolific, brought to where 
it is now found for purposes to which the native light alluvial soil was 
unadapted. ~ 

9. In matters of level of site, and soil characterising it, I cannot 
err widely in estimating the state of things 8} centuries ago to have 
been to all intents and purposes what it is this day. 

10. Other, but relative, conditions may, nay must, have changed 
considerably during this long interval of time. In every‘*portion of 01m 
globe do we see change in progress, beyond the power of human labour 
to produce; most especially where Nature’s grand agent, water, is 
employed, can the working of her hand’ be traced in furtherance of 
designs, some s@vast as perfectly to baffle understanding, but for our 
conception of the time and power at command being infinite alike. 
That design is fact, that execution is steadily progressive, is allowed on 
all hands, and I am inclined in consequence to look for changes wrought 
by nature, having nullified advantages once possessed by the site of 
which I treat rather than to condemn as highly injudicious the selection 
made by the founder of Cuttack. 

11. To weigh each item of the above evidence and attempt to fix 
with precision the period of construction of any of the works I have 
mentioned, by whom or under what other than general circumstances 
they nify have been constructed, would in no way forward my present 
object,——that of preparing the reader of this Report to allow the infer- 
ences I draw, and subscribe to opinions based thereon to some extent, 
which I shall have occasion to advance in the course of this inquiry, 

12. T infer as follows :— . 

Isé.—That the period since the construction of the city and revet~ 
ment is measurable by centuries, these probably numbering 8}, 

2nd.—That the flood conditions of the Mahanuddy and its 
branches were at the distant period named materially different from 
what they are in these days, involving change, a purely relative one, in 
the then conditions of the site on which Cuttack now stands: that the 
site is, in fact, the same in ipso, as it then was, and not so in re. 

“8rd.—That in the relation of the site to the Katjooree river is 
found the prominent feature of the change inferred. 
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13. 'To how remote a date we must look back for the existence of 
the Katjooree in such a state of insignificance that it was crossed by a 
single log of wood, it were useless to speculate upon, still more to do 
so upon the time when this branch of the great stream was non-existent 
altogether, when the line of the Mahanuddy’s right bank ran direct 
from Naraj to Toolseepore. Non-existent this branch must have been, 
and this fact recognised, no more difficulty will be experienced in 
crediting the intermediate stage in which I infer matters to have been 
850 years ago, than the encroachment of the Katjooree to the extent of 
one-third of a mile shown to have taken place in fifteen years in Pl. IT. 
eccompanying this Report, or again in sharing my belief as to the 
probable nature and extent of the river’s future conquests. But I am 
dealing with the past not the future. Let me revert to past conquests 
of the river, and all collateral proof thereof I may be able to adduce. 

14. To what then, but the operation of a proces@ of enlargement 
at the head of the Katjooree, can, by any possibility, be attributed the 
tadpole-like disproportion between its head and limbs? To what again, 
the absence of ill-results, attendant upon the state of disrepair into 
which the revetment on the Mahanuddy side has been allowed to fall, 
and the reverse of this on the side exposed to the action of the Kat- 
jooree’s waters? To what the necessity of entirely re-constructing a 
moiety of the protective works on the side last named which I find 
recorded on a stone to have been done in A. D. a fact of which we 
have ample evidence, besides (though not chronological) in the difference 
of character of the old and new works and even of the nature @nd size 
of the material employed. 

15. All evidence that I can obtain from history, tradition, and 
from nature, is in favour of the supposition that the Katjooree’s breadth 
hag increased amazingly+in gize since the period of the foundation of 
Cuttack. The measure of the change is indeterminate, as is the period 
it has oceupied nature in effecting it ; but, as the mind can comprehend 
the lapse of time, so can the change be comprchended to have taken 
place. The Katjoorce has doubtless sprung from nothing, originally risen 
from insignificance within the space of a few centuries. Such is my 
belief; such, I trust, will be found that of all interested in my theme. 

16. Ihave now trodden the dark road of the possible past, suffi- 
ciently to render the study of the actual present and probable future of 
Cuttack a profitable one, and will proceed to give such general doscrip- 
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tion of the town and its protective works, ag is necessary to a correct 
apprehension of the local effects of the extraordinary inundation of A. 
D. 1855, which I had the fortune to witness and hope to be able to 
record on all important points. I subjoin— 


A BRIEF ACCOUNT OF MODERN CUTTACK AND ITS PROTECTIVE WORKS, 


17. Cuttack* is situated in Lat. N. 20° 28° 45” and Long. E. 
85° 50’ 50’—5 miles below the apex of the Delta of the Mahanuddy 
river, which bursting through the narrow gorge between the Sydessur 
and Dawakote Hills, near the village of Naraj, debouches upon the 
alluvial plains of Orissa Proper, widening its bed out to an extent of 
between 2 and 8 miles preparatory to throwing off its main arm, the 
Katjooree, to pass the town on tho south side, whilst it continues #s 
own course to the eastward, past the north faco of the Peninsula 
formed by this first grand division of its waters. 

18. The site of the town is low, as will have been conceived 
from an earlicr portion of this Report; and, as may bo seen from 
Pl. XXL, showing the level of one of its principal roads to be in parts 7 
feet below the incline of 3 feet per mile, connecting the flood-levels of 
the season A. D. 1855 of the Mahanuddy and Katjooree, and the town 
is protected from inundation by the revetment wall facing either 
river, connected at their ends by earthen embankments, [ say pro- 
tected from inundation, speaking of the means used 3 far from intending 
to signify the efficiency of those means, which, however, I will endea- 
vour to describe as I find them, preparatory to allowing the protec- 
tive works to merge into the part and parcel of the city itself, 
which I shall henceforth treat them as, in the same way as I propose, 
on the other hand, considering henceforth the Katjooree’s arm of the 
Mahanuddy as a river, independent of its parent stream. I will give 
here— i, 


* The real etymology of the word Cuttack is “Katak,” signifying, in Sanscrit, a 
royal residence or seat of empire. It was one of the five Kutaks or capitals of Gangeswara 
Deo, the second prince of the Gang Ban’s line, and is still distinguished by the natives as 
“ Katak Biranasi” or Benaves, by which name it is mentioned in Ferishta’s History of 
Bengal and in the Aycen Akbaree. The denomination « Biranasi,” however, has been in 
latter times confined mostly to a village or patera which stands near the point of separa. 
tion of the Mahanuddy and Katjoorce rivers, about 4 miles distant from the town, 
Authorities vary as to the date of the foundation of Katak Biranasi, but there seems good 
reason to think fhat it became a capital city as early as the end of the tenth century 
during the reign of the Kesaree princes.— Stirling's Account of Orissa, : 
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A GENERAL DESCRIPTION OF THE CUTTACK PROTECTIVE WORKS. 

19. The revetment may be described as an irregular line of 
masonry, partaking of the character of a wall in some portions, of a 
simple casing in others, constructed of large blocks of laterite and 
sandstone, set in mud cement, and painted with lime plaster exteriorly, 
the weight of its crest varying from 17 to 36 feet above the low water- 
line, and width at top and bottom respectively from 3 to 4 and 5 to 8 
feet. . 

20. Upon what foundations this wall rests, is matter of the purest 
speculation at this day. It is not- known in fact to have any founda- 
tions* whatsoever, other than such as it has formed for itself by settle- 
ments, either gradual, owing to the action of gravity upon the loose 
soil beneath it, reduced as this is, during floods to a semi-fluid state, 
or again bodily, in the form of breaches after the subsidence of the 
waters. 

21. I have heard a report to the effect that certain circular 
buttresses placed at various distances apart in the length of wall 
between last year’s breach and the salt golah bastion, (vide Pl. XXII.) 
are founded on wells} of masonry ; but of this there is no proof that I 
can find. This portion is the one to which the more recent date of 
construction is assigned, 

22. Pl. XXII. on the distorted scale of vertical measurements, 
25 times larger than the horizontal, will, I think, be found to convey 
all further information regarding the revetments that is necessary, 
the object of the work, to preserve the light soil to its rear from attritive 
action of the flood is to a certain extent gained, and in this respect its 
use is undoubted. Did it contain in itself the elements of stability it 
would be highly valuable as a work protective from the full force of the 
Katjooree’s flood, which bears upon the south side of the city ; but the 
absence of any, or at any rate of a fitting foundation to withstand itself 
the flood’s erosive action, renders its usefulness a questionable matter. 

23. It is not during the height, but after the fall, of a flood, that 
preaches occur in the revetment wall. This is readily explained. 
The light soil in rear of, and under, the ill-fourtded wall, and the sand 


* During the season of 1854-55, I underpinned several running feet of the revetment 
wall found baseless, two feet above low-water level. H. 

+ Had these buttresses well-foundations, I donot think I should have failed of finding 
some traco of them, when one fell in last year at Huseeree Ghaut. This one certainly was 
not well-founded.—J. H. 
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in front, are, on the syphon principle, reduced to a state of semi-fluidity, 
by the ‘pressure of the high flood water. The sand (in front) at the 
toe of the wall is carried away by the erosive action of the flood, and 
fall in the river taking place more rapidly than that of the moisture 
in the mass to rear, a pressure arises, thence causing the light sil 
from below the wall to be forced outward, and down falls the heavy 
mass of masonry. This state of things can easily be remedied, as will 
be hereafter shown. . 

24. Of the embankments running between the ends of theso 
revetments, I need say nothing, save that they are calculated to the 
attainment of the object of their construction. a 

25, I will now bring to a conclusion my brief remarks upon the 
city protective works, and proceed to measure the form and strength of 
present apparent enemy, the Mahanuddy flood. Inimically, as it appears, 
disposed before acquaintance, I entertain the fullest possible hope, that 
this sought and made, it may be converted into a friend, who, whilst per- 
forming vigorously the mission of its master Nature, without deviation to 
the right hand or the left, will assist_us to ends, which, without its 
assistance rendered, we cannot hope to attain. I subjoin here 


A GENERAL DESCRIPTION OF THE MAHANUDDY RIVER ABOVE CUTTACK, 


26. My knowledge of the upper portions of the Mahanuddy, 
beyond the immediate field of my labours, in its bed between Bydessur 
* and Cuttack, is almost solely confined to the facts of its taking rise 
near Bustar, in the Nagpore Territory, and after passing the towns of 
Sumbhulpoor and Sonepoor, and receiving, near the latter-mentioned 
place, the waters of the Tel Nuddy, of its entering the plains of Orissa 
Proper, at Naraj, as previously described. 

27. For many miles above, and for 9 below, the village of Tickree- 
parah, shown in the Orissa District Map, the river’s bed is rocky and 
irregular, and channel narrow, floods rising (I am informed by Mr, 
Samuells, the Commissioner and Superintendent, Tributary Mehals) to 
the extraordinary height of 60 fect, at least above cold weather level. 
At the distance below Tickreeparah named, the channel is found to 
open out to an average width of nearly 2 miles, a condition which it 
retains over a course of 46 to 12 beyond Bydessur, the place which I 
have selected as a farthest necessary limit for the commencement of my 
measurements of the flood, and whence the exact course of the channel 
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may be seen from Pl. I. to be narrowed through the passage between 
the Rootrapoor and Domeparah Hills, again expanded even to a greater 
extent than before, and lastly, contracted in width to less than half a 
mile, between the Hills of Sydessur and Dawakote, ere the debouchure 
upon the plains takes place, to which I have above alluded. 

28. Measured along the line of mid channel, the distance from 
Bydessur to the mouth of the gorge at Naraj is 273 miles, thence to my 
quarters (3rd Pl. I.) on the Mahanuddy side of Cuttack and to the 
Lalbagh on that of the Katjooree (d. Pl. I.) 9 and 6 miles respectively. 
From the point on the Mahanuddy last-mentioned to the sea by the 

“nfain stream is 58}, and by the more winding one of the Pyka branch, 
14 miles additional. 

29. On reference to Table I. will be found (in the tabulated form» 
so far superior to any other) all information as to the heights of rise, 
&c. &e. of the Mahanuddy flood of A. D. 1855, between Bydessur and 
Cuttack, the various widths of water-way at points where my, trans- 
verse sections of the river have been taken, the sectional area of tho 
flood, &c. &c. Tables I. and III. show the calculated discharges, various 
rates of inclination of the flood, &c. &ec. and Pl. AI. showing its longi- 
tudinal section, gives that also of the lowest line of bed of the 99 miles of 
river immediately above Cuttack, a sufficient length thereof to illustrate 
the peculiarity (if such it can be termed in India, where it is the rule rather 
than the exception) of the channel. This may be described as a series 
of basins of various lengths, depths and breadths depending upon the 
power of the flood to tear up the bed, the strength or position thercin 
of the numerous rocks with which itis interspersed or the banks round- 
ed, to resist the action, vertical and lateral, and define the limits of the 
channel near the point where my section No.9 was taken between the 
Sydessur and Dewakote Hills as proved by an 80 feet sounding. There 
is a portion of the Mahanuddy bed positively 16} feet below the mean ’ 
level of the sea. : 

80. From 12 miles below Bydessur to Naraj (cide Pl. I.) the 
laferal limit, though not continuously, is rigidly and clearly defined by 
hills or rocks. The bar to any general changé in the river’s course 
between the points named is most complete, other facts connected with 
the portion of the river named, important though they be to the general 
ere not so to the particular, subject of this inquiry, I will pass them over, 
and notice the conditions of the river below Naraj. 
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31. At the head then of the Delta, on the consideration of which 
I now enter, is found a sandy tract of nearly 8 miles in width, whence 
the Katjooree takes its departure as mentioned above. The right bank 
of this broad channel ig comparatively low and unembanked, of a light : 
soil, offering little or no resistance to the action of the flood, whilst the 
left bank is generally of higher level, embanked when not so, in many 
places ; and as in the upper portions of the river, defining permanently, 
by its rocky points, the limits to the lateral action ofthe flood. An 
exception in respect to the soil characterising the right bank may be 
made for a short length and breadth at Chargurreah village shown in 
Pl. I. the soil of which, a very stiff clay, places some restriction upén* 
the encroachments of the river during floods, limited, unlasting, and 
purely local though it be. A low line of hill at some little distance from 
the right bank I must mention also, which will hereafter set a limit to 
the lateral expansion though now it is inoperative. 

82. This sandy tract, of which I have spoken, is on the principles 
enounced by Captain Dickens in his Memorandum upon the Damoodah 
River “owing to the heavy deposits of silt brought down from the 
higher portions of the main river, and it has the considerable slope 
which such tracts are found to take at the heads of large rivers.” 

33. That the constant accession is not chimerical may be seen 
from P). IT., showing the comparative states of the Delta head in 1840 
and 1855 A. D., as ascertained from actual Survey. That the consider. 


Report showing the various inclinations of the flood line between points 
noted and (neglecting the falls between the hills due to afflux) the parti- 
cular flood gradient between Naraj and my quarters on the Mahanuddy 
side, and again the place first named, and the Lalbagh, on the Katjooree, 
to be greater per mile than in any portion mentioned there. The 130 last 
miles of the river’s course from Tickreeparah to the Sea, in its passage 
over this tract of sand then where the river is most powerful for evil 
or for good, must the Mahanuddy be controlled. On the state of this 
tract depends chiefly the distribution of the waters. The Survey of 
1855 was made by Overseer J. McMillan than whose map, from which 
Pl. IL. has been reduced, I have rarely seen a more valuable production 
of its kind. 

34. I would here notice again the fact of at least a third ofa 
mile in breadth at the Katioarae’n wlcke LoL ist a, aa 
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during the past fifteen years between Naraj and Chargurreah (PI. II.) 
and that also of considerable lateral expansion being in course of oper- 
ation on the principles explained by Captain Dickens. 

35. Before proceeding further, I think it desirable to consider in 
tis place certain principles upon which the action of rivers appears 
to me to depend. Many of these have received such ample enunciation 
and explanation by Captain Dickens in his Memorandum upon the 
Damoodsh River, which has lately been before Government, with other 
documents bearing on the same subject, that the mass of labour is saved 
me in generally soliciting reference’ to the printed pamphlet. This I 

" do, at the same time, however imperfectly I may perform it, I will not 
avoid the task of reconciling to common sense the main principle 
adverted to in the pamphlet regarding which great misapprehension 
exists, and from which false deductions have been, I think, and may 
be drawn freely. 

36. allude to the so-termed phenomenon remarked by Gennété, 
an Italian Engineer, “that a large water-course could receive all the 
water brought into it by an affluent of ‘considerable volume without any 
sensible augmentation of the height of the water line or increase in the 
width of the bed”? Whence he deduces that it would be useléss to 
endeavour to lower the level of waters in Deltas by making fresh chan- 
nels ; other Engineers, adopting the general proposition, give out “ that 
neither in width nor depth need a stream be altered by receiving one 
or more affluents ;”” and so on through all the changes that can be run 
upon variety of cause and constancy of the effect thereof. : 

37. To the unprofessional reader, the field of doubt thus opened 
out, must certainly appear too extended, to make it worth while, apply- 
ing the test of his own common sense .to any enounced principles 
whatsoever of the action of large rivers. I will therefore endeavour to 
ghow that the phenomenon is a construction of Signor Gennété’s, really 
unattended by any thing bordering on the marvellons—the only result 
that could be expected by an observer of Nature’s principles of action. 
Stalicising the word sensible and using it in its most limited signi- 
fication, I can assent most fully to the proposition, for a general in- 
crease in the flood line of both main stream and affluent both above and 
below the point of junction, due to the latter would not be sensible 
(in the limited sense Luse the word) and again the width of bed de- 
pendant upon so many other considerations besides volume, need not 
a ee eG, 1, CREDO pr PON, Cy Pree oy arora ch ht orp 


[ 49 ] 


88. As italicised below, I can assent most readily to Gennété’s 
deduction “ that it would be useless to attempt to lower the level of 
waters in a Delta by making fresh channels ;” not as a deduction from his 
Proposition though, which is untrue, of waters ina Delta the beds of 
which must widen or the banks be inundated, which is to all intents 
and purposes a widening of the bed—though temporary as an effect, 
equally so the operation of the cause—increased volume. 

39. Simple as is the subject ofa river’s rise and fall, misappre- 
hension or but partial comprehension of the laws which regulate these, 
there must be, or phenomena such as I have mentioned, would escape 
construction. I will consider the simple questions— we 

What is a river? How do rivers flow? What regulates their 
surface levels ? : 2 

40, A river is a series of basins of gradually receding levels, from 
its source to the sea, terminating in the last, equally a basin, though 
comparatively speaking, of unlimited extent. Such basins filled 
partially, wholly, or running over, as the case may be, with particles of 
fluid yielding to the slightest force or pressure, cach independent of its 
fellow, all on the same-errand, finding their lowest possible position in 
the series of receptacles in subjection to the law of gravity, falling 
where they can find space to fall, rising never, inseparable (or rather 
having no tendency to separate, but on the contrary) naturally, from 
the moving column, the one great whole of which each forms a part, 
the while an independent material atom ivitself, indestructible, oceupy- 
ing space, impelled at various velocities according to the changes of its po- 
sition in the mass ; at one time travelling onward at topmost speed in the 
crest of the line of current, at another retrograding calmly in a stream’s 
back-water ; now low, now high, relatively in the section of tho column, 
still never rising in the plane of motion ; now moving at a high velocity, 
exerting the pressure of its atomic momentum in accelerating the 
movement of tardier journeying particles, and itself retarded by resist- 
ance offered ; now becoming the accelerated and retarding particle in 
turn. Throughout, the movement of each particle is onward in the 
main, the mass of which it is an atom, is rolling forward down the 
general incline, with a velocity proportional to its own weight and the 
gradient of the plane, formed of its own atoms, down which it glides, 

41. As with the minutest possible sub-division of a river, the 
particle, so with all greater, even to the grand division of its upper and 
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lower portions during flood. Accelerative force is even exerted by the 
higher in position, retardatory by the relatively lower, and ever is an 
onward movement of the general mass under the subjection to the laws 
of gravity to which its every atom stands. 

, 42. In respect only of the varied ratio of the ‘accelerative and 
retardatory action of its parts, does the moving column of a river’s 
waters differ from the body of a serpent, throughout the entire length 
of whose frame is felt each movement of its smallest part. The analo- 
gy is complete in the case of a regular channel, of which supply and 
discharge are precisely equal. Here we have the accelerating and re- 
tarding forces in equilibrium, and a constant level of the general water 
line. ‘When this is not the case, is produced in a river the rise or fall, 
the alteration of the gencral water line, in a manner which I will en- 
deavour to explain. 

43. Correctly speaking, the accelerating and retarding forces in the 
particles or portions of a river are opposite and equal, but by the former I 
intend to signify the momentum of the upper particle, sub-division or 
division, of a stream, and by the latter that of the lower. On the ratio 
of these moments to each other depends the rise or fall of the general 
flood line. On their ratio, in lesser divisions of the stream, depends 
local level ; on the same amongst particles, depends their position in the 
moving mass. 

44, Were a column of watcr moving in a regular channel, in the 
state I have described above as analogous to the body of a serpent, to 
receive at, and regularly thereafter, from any instant of time from a 
higher level than its own, any fixed extra supply, this would, (practi- 
cally speaking,) glide down the inclined plane of the surface of original 
column, eventually increasing tho depth thereof throughout by a con- 
stant quantity, causing matters to return to the original conditions, 
saving of general level, on which rise will have been effected. The 
identical particles which started from above the surface of the plane of 
original mass will not have retained their first position as I have shown 
above, but the addition to the longitudinal section of the stream will 
have taken place precisely as if they had. It will have gone through the 
stages of a triangle with little or none to one haying a base, the length 
of the stream’s whole course, and eventually into a parallelogram, up- 
on the restoration of the equilibrium of the forces of acceleration and 
retardation (in the sense I use them). The point I am anxious to draw 
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Particular attention to is the distribution of this effect of any difference 
between the forces named over the wholo length of channel—the general 
nature of the action of even the veriest particle upon the mass. 

45. Here then we have, ina regular channel, a fixed accession of 
supply of particles, at the head productive of a at first -local, and 
eventually general, rise. In the same manner it may be shown that a 
fixed diminution of supply at the head will be productive of local and 
general fall, also conversely. 

That extra draught or obstruction afforded at the tail of a regular 
channel will be productive of fall and rise respectively, local at points, 
in general throughout the course of the channel. a 

What is true of the effects of accession or diminution of supply at 
head and tail is equally so of these taking place in any intermediate 
portion of the course of the regular channel. What is true of the latter 
is true of one however irregular. Nature’s laws apply alike to all: they 
know no irregularity: their action cannot reduce to insignificance, 
general are they and gencral is their effect. 

46. The common-sense view then of the matter is undoubtedly 
in favour of the general effect of the unity of the mass of particles form- 
ing the fluid body of a river. For corroboration to some extent of this 
view, I would solicit attention to the table showing hourly rise and 
fall of the Katjooree, (Pl. XXIV). For the peculiarity of the features 
marking the subsidence of the great flood, I can in no way account so 
satisfactorily (in the total absence of any rain fall at or near Cuttack) 
as by assigning to the earliest part of it (where any general effect would 
have been most operative) the periodical draught and obstruction offer- 
ed alternately by the ebb and flood of the sea 58} miles distant, great 
though the distance be. The extent again to which the great flood 
penned back from Ruttaghur (vide Pl. I. A.,) evidences this generally 
distributive effect of local obstruction (in this case or draught in others} 
which, convinced of most thoroughly myself, I am anxious to see 
established. 

47, Iwill now take up the particular case upon which Genncté 
has constructed his phenomenon. “ A river, (somewhere on its upper 
portion, not its Delta), is joined by an affluent, this unattended by any 
sensible augmentation of the height of the water line, and not necessa- 
rily by increased width of channel.” The extreme dimension I could 
possibly assign to such affluent (and this is also the case with the veloci- 
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ty) to that of perfect equality with the main stream, for otherwise the 
affluent becomes the main, for purposes of argument, the main the 
affluent. I will therefore treat them both as similar in all respects. We 
have now two (instcad of one) equal momedts of accelerative force, 
the relation of the result, ont of which to the moment of the retarda- 
tory force below the point of confluence regulates the general level of 
both rivers, above, at, and below, the point of affluence, generally 
throughout their courses. To the mind comprehending thoroughly the 
general nature of effect’ produced by these two bodies of water one on 
the other, will be sensible (in the widest signification of the term) to 
the portion of the height due toa second half of the joint volume. 
Where this apprehension is imperfect, no evidence, save optical, can 
bring conviction with it. To obtain this, the affluent must be entirely 
cut off from the main stream and the difference of effect witnessed. So 
much for augmentation of the height of the water-line due to affluence 
of a second stream, which is, I say, not sensible to the eye of the casual 
observer, but sensible, in the highest possible degree, to the pains- 
taking observer and student.of Nature’s laws. 

48, But how, it will be said, is no sensible increase to the width 
of channel necessarily involved? I will endeavour to explain this also. 
The regimen acquired below the point of confluence (I must suppose 
this to have been effected, or widening is no impossibility, far from it) 
has been dependent on volume to be discharged, on general declivity of 
country, on the nature of the soil, &c. &c. not in any way upon the 
number of the channels whence the volume is supplied. The depth, 
width, form, and velocity of the confluent stream is thus determinate on 
the above and other various considerations. Now the streams above the 
point alluded to, passing through similar soil, over country of the same 
general incline, have slopes of bed generally differing insensibly from 
that below, influencing and influenced by each other ; their tendency to 
similarity is clear, any difference would be distributed generally over a 
considerable length, the maximum depth would not (certainly need 
not) vary sensibly, it would not be optically observable. 

49. In respect of width again, a portion of their width (where 
this from circumstances of soil is capable of alteration) is due to a 
decrease in velocity caused by the retardatory action of each stream on 
the other, on the principles I have previously expounded. As this is 
exerted with considerable force at point of affluence and distributed 
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generally by’ each up the other stream, causing a decrease of velocity, 
considerable in their lower portions, and less and less higher up the 
stroams, we may safely argue considcrable width, due to affluence, at the 
point of it, in which a gradual diminution takes place higher and higher 
up. This augmentation, below the point of affluence, is not sensible 
only, inasmuch as it has produced a Similarity of width above and 
below point of affluence, distracting attention from its having formed a 
feature in the change the original affluence brought about. 

50. The simple fact reconcileable to theory, to common sense to 
Nature’s laws is this, that ere a stream can re-acquire its regimen, after 
being joined by an hitherto independent stream, the following changes - 
will have taken place, under any circumstances of soil and declivity of 
country ;— 

1st.—Increase in width or depth (or both) above and below point of 
affluence. 

2nd.—Inerease of velocity in main stream below point of affluence, 

3rd.—Decrease in velocity of both main affluent above tho point 
named, 

4th.—General rise of water-line, 

51. Conversely from the above we may infer that to relieve a 
river of a portion of its waters by formation of a new channel would, 
whilst lowering the general water-line, increasg the velocity above, and 
decrease that below, its point of departure. Such would undoubtedly 
be the case, and permanent would be this effect in a river running over 


portions of the river’s course, inversely to the power obtaining in the 
lower to carry this off. It is on these grounds of argument, I would 
not attempt lowering the watcr-line in a Delta by cutting new 
channels, 

1st.—By doing this, I should be increasing velocity above, and 
consequently the amount of matter brought into the Delta channels 
from the higher portions of the river, would be subjected to an acces. 
sion, decreasing the velocity below and crippling its discharging power, 
thereby producing instant fall of water-line and gradual rise of bed, 
the former effect, an advantage as uncertain and temporary, as the 
latter an evil undoubted and permanent, 
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52. T'shall have occasion to pursue this subject further hereafter, 
when reporting on the district ; for purposes of present inquiry, however 
it will suffice to make ono single deduction from the above, viz. that 
concentration of the waters of a Delta, of light*alluvial formation, rather 
than their gistribution into a number of channels, conduces to the efficiency 
of the discharging medium, and that alteration of general water-line 
caused by such concentration is not lasting in effect. 

58. The next effect of the action of rivers which I have to notice, 
not as a phenomenon, but an easily explained fact, and one most important 
of consideration in Engineering matters, is that the upper surface of 
the transverse section of a flood is not an horizontal line but (a curve, 
or for purposes of argument say) a triangle, the apex of which is vari- 
ously situated in such transverse sections according to the position in 
them of the point of maximum surface velocity. These points of 
maximum velocity and level form a connected line, following generally 
the path of greatest depth, called by German Engineers the “ thal- 
wag’’* ofa river. In astraight linc, where this path lies in mid-channel, 
the upper surface of the transverse section of the flood will consist of 
two equal inclines from centre of stream to bank on either side. This 
is owing to excessive velocity in the topmost particles, and to the cen- 
trifugal force in a vertical plane which they acquire from their position. 
Now, if a river’s course ge winding, the path of greatest. depth will cross 
and re-cross the stream, and so also the line of maximum’ velocity and 
level, and the position of the apex of transverse section of the flood will 
be such that its upper surface will consist of two inclines of different 
lengths of base, between the line of maximum local levels and the banks. 

In addition to the motions produced in a straight run, in the top- 
most particles of flood water, we have, if the general direction of the 
stream be tortuous, a centrifugal force acting horizontally upon them, 
tending to carry the maximum line of level-beyond the path of great- 
est depth even towards the convex bank. The disproportion between 
the bases of the inclines in upper surface of flood section is thus often- 
times so large, that they practically form one great incline from convex 
to concave bank. a 

54. Ihave unfortunately but two indisputably correct high flood- 
levels at precisely opposite points in the general direction of the Maha- 
nuddy river. These are at Bydessur and a village opposite, and their 

* Thal, “a valley,” Wag “a road.” se * 
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difference 1 toot, the width from bank to bank being 13 miles. Bydes- 
sur, at the convexity of a long gradual course, has, as might be supposed, 
the higher flood-levels, Between the flood-levels taken at my quarters 
and just below the head of the Beropa Tiver, again, there isa difference 
of upwards. of 8 feet, of which 2, at least are due to the disparity of 
level obtaining at opposite banks of the river, the distance between 
which in this case ig 14° files. The principle may from Pl, I. be seen 
to operate to a very great extent. e 

55. It may be laid down then as a principle, that local level of a 
” flood at any point in a river’s bank, is influenced sensibly by the direc. 
tion of the path the current takes, + 

56. On the principles mentionod above, inasmuch as they appear 
cither insufficiently explained or unnoticed in the Damoodah pamphlet, 
and such as are therein brought to notice, I will endeavour to trace the 
action of the Mshanuddy’s flood of A. D, 1855, as Colonel Goodwyn 
trucly remarks in the concluding paragraph of the pamphlet. “A 
question of this kind should be regarded as a physical rather than a 
mathematical one. Tables and formule, however correctly and elabo- 
rately prepared, though very useful in support of generally received 
hydraulic doctrines, are only really and practically valuable when in. 
harmony with the laws which nature has written on the beds and banks 
of great water-courses.” Let me consider then to what results mathe- 
matical calculations will lead, and in what points these harmonise with 
each other and with nature’s laws. 

57. Adopting the hydraulic formula of Etelwyn, I have drawn 
up Tables I. II. and IT - attached to this Report, showing results 
conflicting to a degree considered independently, but they may be still 
used to guide us to the truth exposing to us, as they so plainly do, taken 
in connection the line between the physical and the mathemati cal, which 
must be drawn to reach the truth approximately in respect of the volume 
of the flood. : 

58. Bearing in mind the conformation of the Mahanuddy between 
Bydessur and Cuttack previously described, the diversity of circumstances 
attending its flow between points named, and recognising, to any extent 
the principal of unity of mass, &c. &¢. which I have endeavoured to 
establish, it will be allowed at once that the passage of flood through 
the various coupled sections, could not possibly have taken place at the 
theoretic velocities due (in a regular channel) to their sections and the 
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fall of flood, or rather bed, between them. That the fall of bed is not 
fairly represented by the fall of flood in the irregular, as it would be in 
the regular channel, we are shown at once we must look for other mea- 
sure of the former. To this conclusion our mathematical calculations 
bave assisted, also do they show the path which we can take, with least 
degree of error, as a probable result, viz. to accept the three first sections 
as the measure of the river’s capacity of cha 1. 

59. Taking then the average of Sections A B. C. D. and E. F., 
and assigning to the slope of bed the general fall per mile between 
Bydessur and Naraj, we obtain subjoined data on which to caleulate 
* discharge :— 

Sectional area... cee 217361. 
Mean depth .....cccccceecceeeeeees 23°40 
Fall per mile 164 

Whence velocity by Etelwyn’s formula is a focnd to be 8:01 per mile, 

giving the discharge 
1,741,062 cubic feet per second. 

60. The island in Section A. B., confining its water-way in a sen- 
siblo degree, a better measure would be perhaps obtained as far as 
sectional area is concerned, from combination of Sections C. D. and 
E. F. whose average is 2,27,190 square feet, which at a velocity of 8 
fect per second, would give discharge 

1,816,720 cubic feet per second. 
61. Again the average of the theoretic discharges, vide Table IIT. is 
1,797,746 cubic feet per second, 
whence it appears that the probable discharge of the Mahanuddy during 
the heavy flood of 1855, was 
1,800,000 or thereabouts, 
as far as can be ascertained from Sections taken in the upper portion of 





tho river. é 

62, Over-leaf will be found a Table showing the general distribu- 
tion of the waters near Cuttack, into the river’s various branches. Here 
again tho search after the actual is assisted niuch by a consideration of 
tho theoretic discharge obtained from mathematical calculation. We 
have little of theoretical result to notice as at variance with observed 
facts, simply the undue velocity assigned by theory to the Katjooree 
after throwing off the Kokai. In this case a heading up at the Salt 
Golahs proved to have taken place, as also a scouring and deepening 
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of the bed, where Section C. K. was taken, in consequence thereof have 
affected unduly the calculations of “ velocity” by exaggerating the 
“fall” and “mean depth” of the branch. On the adjustment of this 
manifest error, it will be found that dividing and sub-dividing again the 
waters of the Mahanuddy into the branches near Cuttack, the theoretical 
calculations are reconcileable to each other, and to facts which assign 
to the Mahanuddy and Matjoorce velocities of 7 feet per second during 
high flood. 





Table of Discharges of the Mukanuddy River and its Branches, drawn up with reference to Paragraphs 60 to sof thisReport. 
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RIVER. 


Mahanuddy ... 


Ditto 


Letter. | Plate. 


i 
Average of 


ABCD&EF 


Average of 
CD& EPs. 


Average of 9 Sections takenfrom TableIII.|... 


8h XVII. 
8. 

ced. XVI. 
i. i. | XVIII, 
e fr XIX. 
lat. xx, 





Sectional 
Area, 


2,17,361 


2,27,190 


1,45,687 


1,06,356 
57,934 


39,500 


22,467 





per mile. 


1:64 
Velocity as- 


‘sumed vide 
para. 60. 


1:84 


1:76 
2°20 


1.70 


Not known 





‘FallofFlood| 


Calculated 
: Discharge. 


Etelwyn’s 
Formula, 


Calculated 
Velocity by 


8-01! 17,41,062 


18,16,720 
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7.15 | 10,41,662 
7°32 | 7,78,526 
¥*9-04 | 5,238,728 
671 | 2,635,045 
Assumed 
6-00 


1,84,802 


Joint 
Discharge. 


17,41,062 
18,16,720 
17,97,746 


; 18,20,188 


: 7,88,768 
1 


1,384,802 





REMARKS. 


‘Under the mark, possibly for 
reasons given in para. 60. 


Agreeing well with combin- 
a discharges of Mahanud- 

y and Katjooree as an 
Daa valuable corrobo- 
ration. 


Velocities as nearlyas possi- 
ble what they actually are. 


Calculated velocity much 
above the actualin the case 
of the Katjooree, probably 


mark,®utnotmuch, leaving 
9,06,860tobe carried off by 
the Mahanuddy and Pyka 
after. 








that of the Kokaiunder the 
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*. 63. 1 “would here notice casually a fact, which, self-cvident and 
simple, I have not yet had the opportunity of investigating, and cannot 
therefore treat upon, viz. that, traversing long courses unconfined, an 
“ accelerated velocity” is due to large rivers, over and above that which 
theory assigns them; and again, that when their free discharge js 
interfered with, the theoretic discharge should be subjected to a deduc- 
tion for ygtardation of velocity involved. 

64. Applying this principle to the question of the Mahanuddy’s 
discharge, conclusion may be drawn that near Bydessur and from Naraj, 
past Cuttack, actual velocities were respectively greater and less some- 
what than those assigned to them in the various tables to which I have 
referred above. 

65. Under all circumstances then, I am inclined to regard, as 
T have said before, 

” 1,800,000 cubic feet per second 
as the discharge, in round numbors, of the M ahanuddy daring the 
extraordinary food of A. D. 1855, and with reference to Sections A B 
and G H 
1,850,000 cubic feet per second 
to have been about as nearly as possible that of the flood of A. D. 1834, 
the greatest which has occurred within the memory of man. 

66. The preceding paragraphs will have conveyed sufficient idea 
of the magnitude of a Mahanuddy flood, rolling, as it does, its 50,000 
tons of water per second of time, past the town of Cuttack. I will 
therefore proceed to give asketch of the local effect of the flood of 
1855 upon the town and its protective works. 

67. Passing unnoticed for the present the earlier stages of the 
inundation, which reached its height on the 29th July last year, I would 
remark on the actual status of the town during the critical period of 
maximum flood-level obtaining in the two huge columns which bore 
down upon the place. 

68. Differing but little in velocity and having no very great dis. 
parity of volume, these vast bodies of water approached to the assault 
under circumstances of.a very different nature. The Mahanuddy run- 
ning the more lengthy course of 9 miles from Naraj, passed my quarters 
(jin PL. 1.) at a level of 121-13 on the Division datum : its velocity and 
direction of current perfectly harmless in their operation and affecting 
merely by the level of its waters (low though they were compared with 
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those of the Katjooree) the conditions of the town. Bursting, however, 
the inefficient and but partially* repaired embankment between Cut- 
tack and Jobra, the waters distributed themselves over the plain to the 
eastward of the town, forcing their way-inside the embanked road 
which protects the town to the rear, through the Budje-kew at Sluice- 
gatet ill-suited in condition to the emergency. 

69. On the other hand how different the action of the ,ajtooree 
river! Its course, direct as the crow can fly from Naraj to the revet- 
ment, and that course 6 miles only, continued into the Lalbagh; the 
flood reached 127-13 on the Cuttack Division datum, 6 feet higher 

«+ than the level of the Mahanuddy on the north side of the town. Its 
level, direction, and velocity of its current each produced a maximum 
amount of evil. Tearing up the sandy bed at the toe of the revet- 
ment wall under influence of direction and velocity of current, topping 
the wall by virtue of its high level, away tore the ruthless stream, 
bursting below Cuttack the Kannugur bund, and throwing off a portion 
of its waters to deploy and mingle with those of the Mahanuddy in the 
rear attack upon the town. ; 

70. Encircled by the waters of the two rivers in the way I have 
shown above, the one superior to the other by 6 feet in level, bearing 
down directly upon the revetment wall with a velocity of at least 7 feet 
per second, topping it in several levels with its crest in many places 
(see Plate XXIII. Table IV.), the situation of Cuttack was critical in- 
deed on the 29th July, 1855. It is without my province to chronicle 
the state of public fecling prevailing at the time, and did I possess the 
necessary powers of description, my heart would sicken in the attempt 
at the recollection of the apathyt displayed by the inhabitants, the awful 


* A strong line of embankment has been construoted between points named this season; 

+ At the request of Mr, R. P. Harrison, late Magistrate of Cuttack, I have since supplied 
this sluice with maesive self-acting gates, calculated to remain efficient for many years to 
come. 

t Not a single native, saving tho Police, whose conduct owing to the vigorous ad- 
ministration of Mr. R. P. Harrison, the Magistrate, was most praise-worthy, could be found 
to render this department the very smalicst measure of assistance, and though it was 
proclaimed by beat of “tom tom” that in the event of the river rising at the rate it was 
then doing, an hour longer, inundation could not be staved off, I found the apathetic Ooriyas 
sleeping at their door-ways on the morning of the 29th July, when returning to my quar- 
ters to take a few hours’ rest after a wakeful night spent in their service. 

On the morning of this day s lull of two hours took place, as if dispensed by Provi- 
dence to urge further exertion on our parts. Nobly was advantage taken of this by 
Assistant Overseer McMillan, who, assisted by Mr. R. P. Harrison with 500 sand-bags 
belonging to the Salt Department, continued the construction of the parapets and kept 
down'the final struggle of the flood, A hard race with time was this which Assistant 
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danger ] pending over 35,000 of my fellow-creatures, which no exertions 
of my department could avert, if a few inches further rise should take 
place. Suffice it to say that, by constructing parapets of sand-bags, tho 
town was saved until the crisis was overpast. 

71. From Pls. XXT. and XXTL. and Table IV. will be obtained a 
far better idea of the danger to which Cuttack stood exposed than any 
I can otherwise convey. The former show clearly the maximum height 
attained by the flood and the probable effects of inundation ; and from 
the latter will be seen that a very’ trifling rise, in addition to that 
reached at the crisis, would have so divided the attention of this de- 
partment that had materials been at hand (which was not the case, 
every sand-bag. procurable having been expended) the utmost efforts 
must have succumbed to an hourly rise of 2 inches of flood-level. 

72. The above sketch of the prominent features of a particular 
and extraordinary flood will suffice to convey a true sense of past danger, 
as also of the measure of that attending recurrence of a similar flood — 
but this is not all that necd be known of the flood conditions of the 
Mahanuddy and Katjooree rivers, I must yet reply briefly to the ques- 
tions, 3 

1.—Was this flood a maximum in respect of volume ? 

2.—Are the conditions of the rivers named above, capable of al. 
teration in such wise as to produce further unfavorable effect ? 

8.—Could local circumstances of any kind bear unfavourably upon 
general conditions, 

73. To the first question I would answer, “No.” Though of less 
local level at Lalbagh, the flood of A. D. 1884 was larger in volume by 
some 50,000 cubic feet per second than that of A. D. 1855. How 
much greater a flood may have occurred or occurs, is without the field of 
argument, as is such greater flood within the range of probability, 

74, With respect to variation of conditions, I would remark, in 
reply to question 2, that the Katjooree has, I think, done its worst* 
in the matter of the direction of the current ; which cannot be more 
unfavorable than it is at present. In volume it may be materially af- 


Overseer McMillan ran, but the victory was his, and the Government in recognition of 
his exertions promoted him to full Overseer—an act as gracious (being without precedent) 
as the reward was merited. 

* I speak solely with reference to its local effect upon the town of Cuttack, the general 
tendency of the river being towards enlargement southwards; the desolation of the Pooree 
district rust eventually result, unless Precautiouary measures are taken, 
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fected for the worse, as also in velocity and mean depth (its consequence) 
from variation of local levels at Cuttack (depending on the direction 
of the current, as I have shown it to do in paragraph 69), I anticipate 
no ill results. It may be presumed also, that the gradual deterioration 
ofthe Mahanuddy’s channel, which is progressing hand in hand with 
the enlargement of the Katjooree, will be unproductive of direct un- 
favorable influence, though indirectly of course it affords assistance to 
the Katjooree’s unfavo*able action. 

75. Lastly, in reply to question 3, I would observe that local 
rain or wind (which were not operative during the flood of 1855, 

- whatever they may have been in 1834) might sensibly affect local level 
at the critical moment of maximum rise of river; and that again, high 
spring tides (to say nothing of a heavy gale on the Coast), would, in 
my opinion, hgve sensible effect upon the local level if their maximum 
of obstruction were offered at the precise period of the crisis here. The 
flood of A. D, 1834, to which I have above alluded, is reported to have 
taken place in between the 13th and 17th of the month of October of 
that year, whence I find the moon to have passed from its 10th to 14th 
day, and neap tides to have prevailed throughout the flood. 

76. Having considered the above questions, I will endeavour to 

"state the probable 

MEASURE OF DANGER TO THE TOWN,—ITS CAUSE AND REMEDY. 

e Treating of the two latter simultaneously with the former, as will 
be most convenient for general purposes of elucidation of the subject, 
and looking to concluding my Report with a more particular mention 
of the remedial measures I consider necessary. 

77. -A combination of all the unfavorable conditions and circum- 
stances [ have shown to be possible above, i. e. a flood, such as, or 
even greater than, that which occurred in 1834, reaching its highest 
local level at Cuttack simultaneously with high spring-tides and South- 
East wind on the Coast. This wind (or worse a South wind) blowing 
heavily at Cuttack and rain-fall from the hills close by, discharging 
itself the whilc, would, undoubtedly, cause the inundation and destruc- 
tion of the town. Of this I have not the slightest shadow of a doubt. 
The Katjooree’s waters rising to the level due to such circumstances, 
would effect this did it merely top the revetment wall and fill the basin 
which the town forms, but the surface of the flood would not be the 
only portion thereof brought into play. Embankments would be burst, 
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the upper portions of the revetment wall, barred by the rush of water 
down their sloped backing would be broken down, and the Katjooree 
and Mahanuddy would unite their waters with a velocity due to the 
fall of 6 feet and more in two miles between their surfaces south and 
north of the town. The effects of local level due to circumstances 
supposed, could not be combatted successfully, I feel convinced. The 
concurrence of such circumstances (far from a remote contingency) we 
should be prepared to meet, where the lives of 35,000 human beings 
may at any moment be sacrificed by want of action in the adoption of 
precautionary measures. Tho cause of the high local level attained in 
these days by the floods is undoubtedly the diminution of the length of ~ 
the current’s path from Naraj to Cuttack which has taken place, assist- 
ed by the direction it has acquired. The remedy is clearly to be found 
in either heightening the protective works to meet altered conditions 
of flood, or, on the other hand, to bring these back, by artificial means, 
to their pristine state. The sequel will show that the latter course is 
beyond a doubt the one to be pursued. 

78. Direction of the flood’s current I have shown in paragraphs 53 
and 54 to be productive of extra local level, a point which has just 
received consideration, but I have yet to point to it (with reference to 
paragraphs quoted) as a cause of the high velocity obtaining at the point” 
where the current strikes the revetment wall, and of the deepening 
action which produces breaches in that work (vide paragraph 23). We - 
have not here the choice of remedies, the alteration of this direction is 
the only one. 

79. Lastly, we have a tendency to deepen its bed.in the Katjooree 
river due to the velocity produced by yearly ingreasing volume, for 
which but one remedy can be applied, an alteration of the distribution 
of the Mahanuddy’s waters at Naraj involving a change in the direction 
of those of the Katjooree’s branch. > 

80. A concurrence of various unfavorable circumstances, it thus 
appears, would be productive of the certain destruction of the town, 
a consequence simply of the level which an extraordinary flood would 
unger them attain. I+ remains for me to remark upon the probable 
effects of the velocity and direction of current of the Katjooree now 
obtaining. Here no extreme circumstances need be called up to show 
the danger the town is in from these. An ordinary flood, such as 
Cuttack is exposed to yearly, twice or thrice, would inundate the town 
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in the event of breach occurring during flood. As explained in para- - 
graph 23, such occurrence is not usual, bat that it may take place, will 
be readily allowed, I think. 

81. The city of Cuttack then containing 35, 000* human beings, 
is liable to inundation from floods such as qrdinarily occur twice or 
thrice a year, to destruction from such as occurred in A. D. 1855, after 
alapse of 21 years (under circumstances favorable to the salvation of ; 
the town.) These are the dangers to which Cuttack stands subjected. 
Their measure may be variously inferred, but they will be allowed, on all 

! hands, to be great, I feel assured. 

“- 82. The cause of existing danger, as I have said above, is to be 
found in the town’s conditions with respect to the Katjooree river, the 
direct course, velocity, volume, and direction of current of which each 
exerts almost its maximum of evil. ‘ 

83. A common remedy there is, and only one,—an alteration of the 
distribution of the Mahanuddy’s waters in such manner as to increase 
the longth of path of current of the Katjooree between Naraj and Cut- 
tack, diverting it the while from the revetment, and to decrease its 
volume. 

84, At Naraj is the point to effect this, for reasons given in para- 
graph 33, and tho essentials of the remedy and point of appliance being 
thus determinate, I will proceed to point out what I deem the 

NECESSARY REMEDIAL MEASURES. 

85. The existing conditions of the Mahanuddy and Katjooree 
have been produced, as I have endeavoured to show in the preceding 
pages, by the gradual operation of Nature’s laws during the lapse of 
centuries. By its aggistance alone can change in these conditions be 
brought about. Such change then must be gradual, in conformity with 
Nature’s movements. Little by little must the branch be led to abandon 
lofty schemes of conqnest to@he southward, and the main stream be re- 
conciled to bearing the burden it has once thrown off, - Feeling sssured 
that this must be, Ihad rather incur the chargo of recommending 
measures uncalculated to ensure prompt and officient remedy, than con- 
nect myself with any recommendation of an cxtcasive work, such as, if it 
had been existent for a score of years or morc, would now control effec- 
tually the distribution of the Mahanuddy’s waters. 


* On the authority of Mr. Shore, Collector of Cuttack, I state the Census of 1854 to 
show the number of inhabitants 34,770, of houses 6,954. 
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86. The construction of a “ perfect weir” from Naraj to the head 
of the Peninsula, on which Cuttack is situated, is what I would recom- 
mend, could the exccution of the work be extended over a long term 
of years, and if the permanent well-being of the city for centuries to 
come were paramount to all other considerations, as it is not; for, 
outlay on posterity’s account is not’ demanded to the extent involved. 
I advocate, in consequence, the construction of a work and the pursuance 
of a plan of minor operations, calculated to afford a considerable mca- 
sure of immediate relief to the town, and such as, destructive of all evil 
tendencies now operative in the Mahanuddy and its branch, would inter- 


pose others, favorable to constantly progressive improvement in all points . 


where deterioration is now in progress. 

87. By throwing an “ imperfect weir” in the direction shown in 
P). XXV. across the Katjooree’s head, and operating judiciously upon 
its bed near Cuttack, the subjoined results may be reckoned upon as 
certainties :-— 

1st.—Improvement of the Mahanuddy’s bed, due to constant mild 
scour, throughout the rainy season. 

2nd.—Discharge, by the single stream, working during low floods, 
of a greater amount of sandy particles than could be effected by the two 
working together, and a consequent diminution of the tendency of the 
bed of the main stream to rise, owing to deposits taking place whilst 
the river runs at small velocities. 

3rd.—Enlargement of the channel of the Mahanuddy in its passage 
over the Delta’s head, enabling it to receive during high floods extra 
volume, for the discharge of which the scour of its bed will fit its lower 
portions. 

4th—Thereby producing draught in the direction of the main 
stream tending to carry the “path of current” in high floods consider- 
ably beyond Naraj, before its division into the two branches which it 
takes, causing a lengthening of the “ path of current” in the Katjooree 
between Naraj and the town, and operating favorably upon the direction 
of the same. 

5th.-—Changes in length and direction of the “ path of current,” 
of which both effect reduction in local level at Cuttack, and the latter, 
a diminution of the main cause of danger to which the town now 
stands exposed ; previously shown to be the velocity, volume, and direc- 
tion of the Katjoorce river. 
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6th —Independent of the indirect reduction of yvolifme and velocity 
due to the branch’s (practical) departure from the main stream lower 
down than it does now, and, consequently, at lower level, a direct re- 
duction due to the existence of the weir. 
7th.—As a result of brush-wood operations, the entire silting up of 
the Katjooree’s channel running under the toc of the revetment wall 
and the opening of a less objectionable one in the centre of the stream. 
88. Of the practicability of effecting the results required of the 
minor operations, 1 can not only speak with confidence but without fear 
of contradiction. A reference to Pl. XXII. will-show the practical 
.effect of brush-wood operations carried out last year on a small scale. 
At an expenditure of Rupces* five hundred (Rupees 500-0-0) upwards 
of 5 million cubic feet of sand were lodged under the revetment wall, 
reducing the depth at one important point no less than 30 feet. Time 
is the only limit to what can be done by simple means such as those 
used. This, not moncy, is the important item of expenditure. 
89. Of the results of construction of a weir such as I propose, 
T have spoken as certain, fecling them to be so; but this is necessarily 
matter of opinion. That they are certain, however, I have no hesitation 
of advancing as my own. It now remains for me to give approximate 
estimates of the cost of weir and minor brush-wood operations. 
90. Assigning to the former the Section which, on a late tour of 
inspection, the Superintendent of Embankments recommended for adop- 
tion, or dimensions of 


Breadth of Lip... 20 feet. 
Front Slope. wi... ecccceeeesseesees 5tol ,, 
Rear Slope ...........cceesccseeeeeeee 8tol ,, 


the average height being 13 fect, and the average length being 
4,900 feet, the cubical contentg of the work may be taken at 3,950,000 
cubic fect, and the cost at Rupees 98,750, at a rate of Rupees 2-8 per 
100 cubic feet, at which I have little doubt the work could be substan- 
tially excented. 

91. I should have every confidence in reducing the dimensions 
named above and giving front and rear slopes of2 to 1 and 1 to 1 respec- 
tively, on which data the cubical contents of the work become reduced to 
25,160 cubic feet, the cost to Rupees 62,900. 


* Whilst silting up one channel, I was forming another, the value of which has not © 
been taken into account. 
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* 92. To tither of the above sums might be added 6 or 7,000 Rupees 

as a maximum estimate of the cost of brush-wood operations in 

the Delta head gencrally, of which one-fourth would be expended in 

silting up the Katjoorce’s bed near Cuttack, the larger share in assist- 
ing or counteracting, as the case might be, the action of the weir. 

93. Fifty per cent. on prime cost of the work should, I think, be 
wlowed for sinkage of tho material first laid down and for repairs, 
which, for a few years, might be necessitated, so that the estimates 
might be 

Maximum 1,50,000 
1,00,000 





Minimum 
or thereabouts. 

94. Plates I. and XXV. accompanying this Report show dotted 
lines on the Mahanuddy’s left bank. These indicate alterations there- 
in, which, it is reasonable to suppose, would follow the removal of 
material for the construction of the weir from certain localities, whence 
I propose drawing supply with double object of hmproving the Maha- 
nuddy’s course and obtaining my material. 

95. Lastly, T have to notice Table V. appended, the standard of 
the movements of the Mahanuddy and its branch, whence deterioration 
or improvement may be ascertained at any future period. 

96. Let me here bring my subject to an end, with the expression 
of a hope that t may not have failed entirely of imparting some share to 
others of the interest I naturally feel in it. Under a sense of the high 
responsibility incurred, in a matter on which depends the safety of 


35,000 of my fellow-creatures, I have endeavoured to place before Go- 
vernment, tm its true form, the danger to which they stand exposed. 
The causes which have led to present state of things I haye investigat- 
ed honestly and thoroughly, and the remedy which appears to me to be 
demanded I have shown, a standard alse have I furnished whereby to 
measure futuro danger. Here the grave responsibility with which 1 
have been charged has its end. : 
JOHN C. HARRIS, Licut., 
In Charge Survey, Cuttack Rivers, 
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JOHN C. HARRIS, Lieut. 
Ln Charge Survey, Cuttack Rivers. 
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TABLE showing the incline of the Mahanuddy Flood of A. D. 1855, be- 


tween various points at which high Flood-marks have been observed 


in season 1855-56. 
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Fall of 
Flood. 


Feet, 





843. 
13-74 
16-14 
18°63 
20°53, 
27:88 
80°64 
38°68 
45°47 
62°20 
56-20 

531 

2°40 

4:89 

249 

1:90 

735 
10°11 

2°76 

289 

8:04 
14°83 

2:80 

412 

679 

5°02 
16°73 
10°73 
55°56 
91-11 
38°83 
74:38 





Average 
Fall per 
Mile. 
Feet. 


Remarks. « 


* At places 
marked thus, the 
flood-marks are 


1:10 levident to this 


day, or they have 
been gauged as ab 
Naraj, Lieutenant 
Harris’s and Lal- 
baugh ; other flood 
levels are good 
jand taken trom 
observations made 
directly after 
flood of 1855 ere 
the line of drift 
was indistin- 
guishable, 


_ Approxima- 

tions merely ; 
heights taken 
from Trigono- 
metrical Sur- 
vey. 








JOHN C. HARRIS, Lieut, 
In Charge, Survey Cuttack Rivers. 


TABLE IIl. 





TABLE showing the Theoretic Discharges at various points in the Mahanuddy between Bydessuy and Cuttack, caleulated 
by Etelwyws Formula (V = fya/2 f. d.) “f? being the Fall per mile between coupled Sections and © a”? the mean 


of their Hydraulic Mean Depths. 









































SH a3 33 H 2/88 {6 Be 

Section of River. |e. |S | 3S | Sed |B |S Apes 
33 g./85 | FEB Be oF ges 

: gm (S27 | ao, [ssa jess) Se) ga2 
5 : Sheol SS | e308] eRe i oS) SS] 58 
2 - HoH ea g°is ees Cf5/ BS 2 he 
ce, £ | £ [d83| sae lose a2 saal2 | 2b 
~zloA By aa | aa |" s i) Esto 

gel 
1/A. B.} IL | 197904] 2456] 213575! 23-78] 134, 718 | 1539468 
2/c. D.| Iv. | 229246] 23-00] 227090; 22-82 | 1:39] 7-17 | 1628935 
B/E BF Vv. 224934 22°64 208077) 30:37 ‘78! 6:20 1290077 
4|G. H. VI. 191220 38:14! 177247| 89°72 | 115 | 8-60] 1524324 
Bil. K. VIE. 163273 41°30 184769} 41-41 | 3:16 | 1455 2688389 
61N. 0. IX. 206166 41°52 187777; 3416 | 168! 9-64 1810170 
TP. Q. X. 169288 26°80 184716) . 23:94 | 1:64] 7-97 1472186 
s/R. 8. XI. 200144 21:08 161608 36°60_ 1:99 | 10-86 1755063 
9/T. U.| XII. | 123073 | 52-12 } = . a : 

10! v. wil xu. | 112013 43°10 117543, 47-61 | 5-76 | 21-08 2477806 
Total,| 16179718 








REMARKS. 





Giving average of 1797746 








JOHN 


C. HARRIS. Teeut 


~ 
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TABLE IV. 


TABLE showing the Heights of various points in the Revetment Walt, 
above or below the Flood of the 29th July, 1855, as extracted from 
Lieutenant Harris's Notes taken on the following day. 


























Height off Height of, 
; Wall un-|Flood Le-*- 
Description OF PorvION REFERRED TO. touched by|vel above 
Flood. —|top of wall, 
Feet. | _ Feet. 
Commencement of Revetment East of Salt-Golahs ... ..., 2°89 
First angle beyond Revetment East of Salt Golahs ...|_ 2°60 
Second angle beyond Revetment East of Golahs ... ...[ 1:99 
Curve short of Golah ae vee wae ae «| 281 
End of Golah Bastion... YU. see eee B22 
Angle beyond Golah Bastion. (West) Dy cee anf 226 
Second angle beyond Golah Bastion... ide ee eed 
At Ramp ... = oes -e| 202 
First angle beyond ‘Ramp a dps Reams tenes bate] Pat Mead’ 
First angle of projection a-head ... deh oo vf. LOL 
Little Bastion... se mast 67 
Second Bastion (opposite Burgut Tree) . fg we 38 
Angle beyond Burgut Tree... és, Sek Seas ‘01 
Angle short of steps a ooh kid i8 ise 08 
Angle beyond steps... zs ees Beat So! 58 
Steps (by Fukeer’s Tuk. ya) | a oA ist vf. 48 
First Bastion beyond Fukeer’ 8 Tukya ace wie. ad “49 
Second Bastion beyond Fukeer’s Tukya ... bes Poa 26 
Third Bastion beyond Fukeer’s Tukya : ll 
Fourth Bastion beyond Fukeer’s Tukya (Kutcherry Com)... 19 
Commencement of breach of 1854... _[pound) aaeate r12 
Termination of breach of 1854 ... Gee : sige “63 
First Bastion of Collector's Kutcherry —... ee wae 
End of Kutcherry .. See: ote ‘90 
Commencement of sécond breach of 1854 vee “aed BS . 
End of second breach of 1854 .... * ot Se 2:57 
Commencement of steps of Lalbaugh Cofnpound sah Drdad 91 
End of steps of Lalbaugh Compound —.., sos addy eeedes . A 
End of Latbaugh Garden... vg ee] 2°05 
Commencement of steps beyond Lalbaugh House *° |, oui 
End of steps beyond Lalbaugh House re 2 
Commencement of Buttress ~~ ... ae wos _ 
Bastion at end of Buttrees ... vs at ‘37 
Bastion beyond Lalbaugh Compound 
Steps at Hurreree Ghaut ... : tne 05 
End of Hurreree Ghaut ... -* : 5 05 
Angle of Revetment beyond. Hurreree Ghaut... “82 
Bastion beyond angle of Hurteree Ghaut 63 
Revetment beyond Bastion“... abe any ay, iia 
End of Bastion art a os inics walle 








The above Notes were taken by me on the 30th 1h July, when the flood had fallen 1:25 fer 
above maximum level. To the observed level of dey named I added, at each h point, th 
height named, to obtain that of the day previous, 

JOHN C. HARRES, Lieut., 
In Charge Survey yy Cuttack Rivers. 
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TABLE V. 
PABLE showing the Surface Levels of the Mahanuddy and Katjooree Rivers as gauged on opposite sides of the Town of 


Cuttack, during the rainy season of A. D. 1855. 
















































































































7 JUNE. JULY. AUGUST. SEPTEMBER. OCTOBER. 

Date: [Reading of Gauges. D fer Reading of Gauges.| Differ- Reading of Gauges. Differe, Reading of Gauges. Differ. | Reading of Gauges. Differ. 
Maha- | Batjoo- | ence. | Maha- | Katjoo- | ©2¢e. | Maha- | Katjoo-| ence. | Maha- | Katjoo- | ence. [ifanas Katjoo- | ence. 
nuddy, ree. nuddy. ree. nuddy.| ree, : nuddy. ree, nuddy, ree. 

1 102:00 | 103.38 | 102-00 12479 10919 | 113.66 447 105-44 | 105-54 0-10 
2 103:05 103-70 | 103-05 121-50 10819 | 11241 422 105'19 | 10485. O84 
3 \ 105-36 | 105-33 11800 -107°93 | 112°00 407 1. « | 10489 3) 
4 10634 | 107:58 J 116-00 108-86 | 113:33 4:47 . - | 20425 deeiese 
& *| 106-61*| 108-25 1°64 109°45 | 114-00 109-09 | 113-58 449 104-00 | 103-75 0°25 
6 10680 | 108-79 1-99 108-19 | 112:41 10958 | 11400 447 103-84 | 103°88 O5E 
7 10750 | 111:08 3°58 107-32 | 110-75 10899 | 113:60 461 103-63 | 10283 0°80 
8 107-06 | 110°16 3-10 106:85 | 109-00 11055 | 115°36 461 103°41 | 102°83 1-08 
9 107°53 | 111-25 3-72 106-34 | 107-58 111-59 | 11620 461 103-11 | 101-91 1:20 
10 Lot | 106°87 | 109:08 221 105 34 | 106-68 11212 | 117-00 488 10295 | 10158 1:37 
ll e e 106°27 | 10750 123 105°47°'| 105-66 118-83 | 11900 517 10280 | 101°25 155 
12 3 2 106°48 | 208-00 152 105-22 | 105-00 112-93 | 117°83 490 162°72 | 101-08 164 
13 8 3 107°86 | 110-00 264 104-50 11112 | 11579 4°67 102°64 | 100'91 1:73 
14 2 2 108°46 | 112-75 429 10400 . 11018 | 114-70 452] 10260 | 10083 17 
15 % S 11303 | 118-00 | 497 103-66 110-01 ; 11458 | 4:57 | 10298] 10068 | 230 
16 1418-45 | 11850} 505 108-25 112-62 | 11758 | 496 | 102-94] 10060] 2:34 
17 118-38 | 11833 | 4:95 102-91 118-28 | 118.33 | 5:05 | 10263) 10060] 218 
18 11075 | 11641 | 466 10279 | ...... | 11883; 11900] 517 | 10274{ 10037] 287 
19 31043 | 215°00} 457 10292 | 076 | 114-41 | 119°56-| 525 | 10271 | -100:25 | 246 
20 211-68 | 11641 { 478 fw | 10295 118°45.) 11850 | 505 { 10276 | 10006 | 2-70 
21 U11-18 | 11583 | 465 | 105-22 | 10500] 0-22 | 11228] 11675} 447 | 10327] 10087} 2-40 
22 94°92 111°74 | 11650 4°76 | 10649 | 105-75} 026 | 10991 | 11458| 467 | 10358] 10256 102 

23 94°92 111-97 | 116-75 | 4°78 | 10617 | 10733 | 116 "| 108-29) 11256] 427 | 103421 jo216 | 126 |> 
24 94-92 11210 | 117-00 | 4°90 | 107-09 | 110-25] 316 | 10759 | 111°33 | 374 | 303-22} 101-75 | 1-47 
25 95-92 112°41 | 17°38) 4°92 | 110-28] 11500] 472 | 107-08 | 11020] 812 | 10328] 10200, 1:28 
26 97°42 11263 | 11758 | .495 | 10863) 11300] 487 | 10702] 10937] 235 | 10343] 10960]: 0-98 
27 97°42 11298 | 117°83 | 4°90 | 109-79 | 11433] 454 | 10659 / 10827] 168 | 10343] 10241 | 102 
28 98:34 vovseseee | 12250 | saree 112-02 | 11683 | 481 | 10627] 10750] 1:23. | 103-55 | 102-66 | 0-89 
29 | severe 99:00 |... 121-18.| 12713; 6 11241 | 11737 | 4°96 | 105-96; 106-91! 095 | 103:85| 10358 | 027 
80 | 10280 | 101:25 | 1:55 12638 } W224 | 117-20] 4:96 | 10571 | 20629] 58 -} 10394] 103688 | 0-36 
aneena a se oD 125°25 11550 4°67 103-67 | 102-91 0-78 





JOHN C. HARRIS, Lieut., 
: di hthavas.of. Sumueimobdeitock Riners. 
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COPY of a MEMORANDUM submitted by Lirutrenant W. D. Suorr, 
Officiating Executive Engineer, Cuttack Division, on the Cuttack 
Revetment and the Katjooree River, (dated Midnapore, 15th Feb. 
ruary, 1855.) > 


Str, 
In reply to Chief Engineer’s letter, No. 1578, of 22nd August, 
1854, and Superintending Engineer’s memorandum, No. 2542, of 25th 
August, 1854, I have the honor to state that hitherto the authorities 
have not had the advantage of good surveyed plans of the Cuttack re- 
vetment and the public buildings, which are now submitted by me“ 
showing 

First-—Both banks of the Katjooree river. 

Secondly.—The actual set of the* current after the successful ex- 
periment carried out by me to divert the great volume of water, and 
cause it to set’in a channel parallel to, instead of nearly at, right angles 
to revetment. 

Thirdly —The public buildings along the crest of the revetment. 

Fourthly.—The road or boundary (in rear of the revetment) along 
which the city houses extend. 

Fifthly.—The portions or lengths of the revetment threatened, in- 
dicated by the length deeply shaded. 

Sixthly.—The particular point of the revetment ‘at present threa- 
tened, (vide breach No. 2). 

Sebenthly. —-Secttons’ showing depth of water under the revetz 
ment, with the height to which the flood rose this year, (1854-55,) and 
the level of the city 6 feet below this high flood line. 

Eighthly—The nature of the bed of the Katjooree river in front of 
the revetment. 

2. On the above-mentioned points, I would beg to submit the 
following remarks :— 

3. Without doubt, the body of flood alee passed through the 
head of the Katjooree river at Ghurmotree, has (during the last eight 
or ten years) increased very considerably ; this is evidenced by ‘the 
prolongation of the spit of sand at the head of the Mahanuddy on its 
right bank, andi in proportion to this extension, follows the narrowing 
of the Mahanuddy head ; thus (vide annexed plan) the left bank of the 


[ 76 } 


Katjooree at its head a has been yearly cut into, thereby Widening the 
channel ; and at the same time a deposit has been thrown up at b, nar- 
rowing the head-way of the Mahanuddy river.’ 

4.. At present the volume of flood of the Mahanuddy river, 
(immediately. above tha head of the Katjooree) is confined between two 
‘Tanges of hills, within a rocky unchangeable channel; and just below 
the point, where this pent-up flood rushes through the gorge, (which is 
terminated by a hill called Ghurmotree) the Matjooree river is thrown 
off. 

5. The right bank of the Katjooree at its head is rocky, and the 
_,. channel very deep at all seasons. 

6. The hill, at the head of the Katjooree (eal bank) curves, so 
as to throw off the flood with the greatest facility ; thus it will be seen, 
that there is a natural increasing tendency towards the enlargement of 
the Katjooree channel. 

7. Moreover, until the flood rises sufficiently to top the sand 
hills on right bank of Mohanuddy,* and 
pass down the bed of that river, it neces- 
sarily flows down the Katjooree in excess, that is, it appeared to 
me during high flood (when standing on left bank of Mahanuddy, 
looking down the Katjooree), that as the flood was shot out of the - 
Mahanuddy rocky gorge, ere the volume 
(intended for the main channel) could cross 
the breadth of the head of the Katjooree, the latter (Katjooree) received 
an undue volume, or before the spit at b could be acted upon, the high 
gand at a was being eaten into, and thus’ thé Katjooree htad-way 
increased. 

8. “To regulating and controlling the flood at the head of these 
channels” the attention of the Engineer should be directed. 

9. The cause is above, and ignorance of the cause (I am of opinion) 
has been the reason of so many failures, and of so much anxiety, past 


* At Cin Plan. 


da. 


and present. . 

10, Although the river was thrown off from the revetment by 
me, by means the most simple, I was, and am still of opinion, that 
engineering efforts, scientifically applied, would regulate the volume in 
both rivers. 

11. Considering the rocky range on right bank of Katjooree 
‘river (at. its head), it is but natural to hope for a similar foundation on 
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the left bank (although at a lower level) as a continuation of the range 
of hills. . ; : 

12. Under any circumstances, I would propose an artificial spit 
{to be constructed of stone masonry) at the head of the river, vide . 
Outline Plan annexed, whereby the flood, as it rushed through the 
range of hills, would be regulated at a point, where, at present, the 
greatest variation or change yearly occurs. © 

18. If the Katjoor@channel is allowed to increase, there is nota 
doubt but that some great catastrophe will occur, and’ as my successor 
is a practical Engineer, and looks to the main point, viz. levels and 
sections, it will be as well to take advantage of his presence, to obtain 
the necessary information, with the.view of ascertaining the advisability 
and practicability of the above-mentioned project. 

14. At present I can see no difficulty in constructing a bold pro- 
montory of masonry, where material is so abundant and so near at 
hand ; and if a rocky foundation cannot be found, wells might be readily 
sunk on which to carry up the outer walls, and the interior might be of 
rubble. 

15. Should this project be favorably considered and acted upon, 
a great and wealthy district would be benefited and water-communi- 
cation be opened to the sea. 

16. The construction of the promontory of masonry would confine 
the Katjooree river (at its head) between it and the rocky range on 
right bank, and thereby lessen the volume acting in the river against 
the revetment, which would then be less liable to being breached ; 
(the revetment must always be liable to be breached, considering it has no 
Joundation, and the rush of the flood is always direct instead of parallel 
to it) thereby also the difficulty of preserving the Southern Division of 
Orissa from the yearly increasing floods, would be lessened. 

17. The decrease through the Katjooree head, would increase very 
considerably the volume on the Mahanuddy, the bed of which would 
be well able to receive the extra volume poured therein, which would 
tend to scour and deepen the channel, and render it perhaps navigable 
(for a greater length) for cargo boats throughout the year. 

18. Again, if means be not taken to regulate the flood at the head 
of the Katjoorce river, the danger to the Southern Division of Cuttack 
will be incalculable, because for a series of years the right bank of the 
river from its head to village of Chargurreah (originally very high and 
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above flood level) has been eroded, and now the food pours over it, in 
addition to carrying away great portions. 

19, The result of this action now is, that the flood comes down 
upon the Khoordah road, and the drains thereon (which were never 
intended to pass it off) are swept away, or left isolated, and the road is 
enormously breached. 

20. _ This known evil is small in comparison to the great probabi- 
lity of the ‘Katjooree leaving its bed opposM® the revetment, and 
taking to the channel of the Kokai, which would inevitably flood the 
Southern Division ; and if this occurred, (I am of opinion) it would breach 
the line of embankment on left bank of Bargovee at *, 
running parallel to the Coast, find its way into the Summugrah Jheel, 
and thence thrgugh the present small channel vid Pooree (instead of 
the Chilka Lake) into the sea; when the Bargovee, with the direct 
communication with the sea, might become a tidal river to a greater 
extent. 

21. A simple examination of the right bank of the Katjooree 
opposite to the revetment, (above the head of the Kokai) will satisfy 
(by levels) the correctness of the above statement, which is made after 
a careful and minute ‘examination during high-flood, 

22. The plan submitted will show how important to the safety 
of the revetment, was the success of the experiment undertaken by 
me. 

23. The project was a simple one, economical and very successful, 
although thought little of (indeed, I believe, scarcely acknowledged). 

24, Ican, however, confidently state that it was the means of 
saving the town ; for the main river, which flowed during the extraordi- 
nary season of 1854-55, upwards of 73 feet deep under the Collector’s 
house, (and the Collectorate a little lower down), was thrown off and 
coaxed into a channel 5 and 600 feet distant, thereby preventing the 
occurrence of a breach at this threatened. locality, which might have 
swept the Collector’s house and Kutcherry with all the Government 
records away. 

25. Had the same principle been sanctioned and carried out, 
there is every reason to suppose that the channel might have been 
continued and made to run parallel to, and distant from, the lower 


* Where the Bargovee, after running duc South, turns suddenly at right angles, and 
flows parallel to Coast line. 


[ 7% ] 


part of the revetment, to where the Government Salt Golahs are situ- 
ated. we 
26. I conceive any attempt to force the stream by expensive 
measures, viz. “forming immense stone break-waters in the sandy bed” 
as 80 much money thrown away, for the velocity of the current meetin, 
such an obstruction will inevitably undermine it ; and the whole, after 
one season of flood, will disappear, having served no useful purpose. 

27, The means td'be adopted are, to commence work immediately 
on the fall of the river, coax the low water current by embanking with 
sand, protected by jhamps and brush-wood, which (whilst they give to 
the stream) collect deposit, deepen the channel, and then at the point 
where the embankment nearly meets the head of the new channel 
(into which it ts intended to divert the stream), there to, sink one or two 
large boats; thus the new channel previously excavated, will (during 
several months) become accustomed (so to speak) to the gradual flow 
of the low-water current, and be consequently a more ready recipient 
of the heavy flood when it arrives, and this is what occurred in the 
experiment undertaken by me. 

28, The situation of the public buildings on the crest of the 
revetment must, under any circumstances, be critical, and deserves 
the serious consideration of the Government. 

29. Ibis a fatal error to suppose, because the buildings have been 
hitherto saved, that there is the less fear of their going at any moment. 

30. What can be expected where the foundations are liable, at 
any moment, to be undermined ? 

31. Where breaches occur above and below, it is a mere piece of 
good fortune that the buildings are not breached, indeed with such 
contingency, considering the consequent certain loss of life, destruction 
of public records, (not to Mention the impossibility of repairing any 
enormous breach in one season, owing to the failure in the supply of 
materials,) it would be provident to prepare for such a possibility, by 
selecting a more suitable spot for the erection of a Collectorate. 

32. ‘This measure might be facilitated bythe Government calling 
for a return of the expenditure (for a serics of years) in endeavouring 
to patch up the revetment, when it will be doubtless discovered that 
the amount would have paid for new Military and Civil Station, as 
well as-remuneration (if such was requisite) to the householders, in the - 
event of the revetment being breached and the town flooded, or fora 
new town. 
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33. The portions or length of revetment threatened (vide the Sec- 
tions), afford convincing proof of the uncertainty of the permanency of 
any part ; and what bad policy it is to await the occurrence of the evil, as 
also the ineapediency of attempting any remedial measures with the revet- 
ment, without first adopting means to regulate the volume at the head. 

34, The river channel, through which the river was coaxed, 
merely tended to avert the danger for the time from the most important 
point, viz. that along. which the Collector’s house and thé Kutcherry 
and the other civil buildings are situated ; and the site of No. 2 breach 
proves, that had the channel been carried on for another half a mile, the 

main current would have been distant from the revetment, probably 
causing a great deposit of sand to be thrown all aiong its base. 

35. The sections of the river’s bed will show how great is the 
volume of water that has to be contended against, and this difficulty is 
increased, when the velocity with which this volume rushes through the 
rocky range (5 miles above) is remembered. 

36. It is true, that whilst the flood lasts, there can be no breach, 
but when it falls, the great lengths of the revetment breached, without, 
the necessary materials to repair them, before the probable arrival of 
the next flood necessarily increases the danger, obliging the Officer tu 
expend money, in many cases, to no good purpose. 

37. To provide against every contingency, so great a supply of 
stone would be required, that the cost (now that it must come from a 
distance of many miles, the stone in the Cuttack Fort having been 
expended) would be enormous; and if the estimate wero now called 
for, the Government would immediately find that the town and canton- 
ments were not worth the outlay, inasmuch as it would, under the 
existing state of things, be an annual one. 

88. Finally, I am of opinion that, a8 a temporary measure, money 
might be more usefully expended (even if it amount te 12,000 or even 
20,000 Rupees) by cutting or continuing the channel commenced by 
me, so as to coax the main current away from the revetment, and tims, 
by lessening the danger, afford time to the Government to have the 
whole subject thoroughly considered, with the view of coming to some 
satisfactory conclusion, viz. either to undertake remedial measures of a 
permanent nature, or if this would be too expensive, to remove the 
public Buildings and the cantonments to a very fine rocky site on the 
left bank of the Mahanuddy river, where stone might be quarried at 
very little expense, and in great abundance. . : 
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N. B.—1 would remark with reference to Chief Engincer’s 8rd 
paragraph, that I am of opinion, that blocks of stone are not procurable 
in sufficient abundance to form a break-water base to the slope proposed 
in 1848, and if they were, labour would not be available to carry out so 
extensive a project in one season. 

As regards the work executed by Lieutenant Hunter, whether it 
was bad or not, I cannot form an opinion ; all that can be said is, that 
the blocks did not appear as if they over-topped each other sufficiently, 
but at the same time I think it my duty to remark that no work, even 
the very best,, could avert a similar catastrophe, when there is but a 
sandy foundation, ever liable to be undermined by particular sets of the 
current. 


From the Superintendent of Embankments, to the Chief Engiueer, 
Lower Provinces,—(No. 1439, dated Midnapore, the 24th Sep- 
tember, 1855.) 

Sir, 
I nave the honor to acknowledge the receipt of your letter, 

No. 3196, dated 19th September, 1855, calling for an outline of the 

project we have in view, to control the floods of the Mahanuddy, and of 

the circumstances which make it necessary that Lieutenant Harris 
should be relieved of the duties of which he is at present in charge, in 
order that he may give his undivided attention to that river. 

2. As my proposition was to relieve Lieutenant Harris of all other 
work, in order that he might the more quickly acquire the information 
necessary for the formation of a complete project for controlling the Ma- 
hanuddy floods, it is clear that [am not in a position to state what those 
works shall be, nor their extent, nor, in fact, to make any report on the 
subject in the absence of the information* it is so urgently necessary that 
the Kxecutive Engineer should obtain, and which he feels he cannot pro- 
perly obtain with justice to the subject and to himself, if he is constantly 
to be employed on other duties, which must be the case whilst he is 
Executive Engineer of the Cuttack Embankments. 

* Capacity of Mahanuddy channel, levels to the sea by both branches from the 


rocky gorge. Possibility and expense of widening the gorge by removing the left bank, and 
thus directing the walers to the left bauk down the Malanuddy branch, 


lL 
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3. But I can state the case generally and refer to the Madras 
works for illustration. The Mahanuddy, before it divides into two 
branches, discharges itself through a rocky gorge, having formed above 
this place a large basin for its waters proportioned to the size of the 
neck, which obstructs the free passage of the floods. The floods, 
having lost their velocity in this basin, start afresh through the neck 
and act upon the right bank below it, and have formed a large bay, which 
has widened the head of the Katjoorec branch, the shortest line to the 
sea; and the consequence has been, that as the Katjoorce head has 
increased, sand-banks have been thrown up below it in the Mahanuddy 

__ branch, further diminishing the head of water that flows down that 
river, which has a much greater capacity lower down than the Katjoorce 
has, although the bed is becoming raised. 

4, What the Katjooree is to the Mahanuddy, the Coleroon was 
to the Cauvery river before the grand masonry weir was constructed 
across the head of the Coleroon, regulating the discharge by that branch, 
and foreing a fair supply of water down the Cauvery. 

5. The works undertaken by’ the Madras Government had for 
their object, the irrigation of the lands in the Cauvery Delta, and it was 
requisite to balance the supply of water, so that the Cauvery should have 
sufficient to irrigate the lands dependent upon it for cultivation. This 
was a sufficient object. The works have been constructed ; have proved, 
after many altcrations and experiments, entircly successful ; and the out- 
lay has been amply repaid, the returns to Government being 23} per 
cent. on the capital invested, and the District that was going to ruin 
having become, beyond example, a happy and prosperous one. 

6. We have these works to guide us, and the experience gained 
in their construction should secure our operations being effective and 
successful ; but it may be asked what the objects are for which Govern- 
ment should undertake the construction of such great and expensive 
works on the Mahanuddy river. 

7. There is the city of Cuttack, situated in the fork of the two 
brauches, having its stone revetment standing on the sands of the 
Katjooree many feet above the level of the lowest part of the channel, 
which may, at any time, be turned against any point of its Jength, many 
parts of the city being below the level of the Katjoorce flood rise. 
There is the country dependent on the Mahanuddy branch, and on the 
many-chamnels it throws off in its length, for water for its cultivation,— 
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There are the rich lands on both sides of the Katjooree, which is 
called the Dail river in its lower course, and has numerous branches 
forming islands which are also well cultivated. There is the rich dis- 
trict of Pooree, which, in the present state of the Mahanuddy, is in the 
greatest danger. If the Kokai river, which is the first and largest 
branch thrown off by the Ka€jooree, could have contained its floods a 
little longer, and have directed them fairly into the Bargovee and Dya 
branches, | belicve that the native prophecy of Juggernath being washed 
into the sea would have been fulfilled this year. 

8. This saying of the natives is, I think, to be noted; as it indi- 
cates that during some flood of former years, there was danger of the. 
event happening. . 

9. The Revenue Board can inform you of the remissions made in 
Central Cuttack during the last ten years. I know that in Pooree they 
have exceeded 1,50,000 Rupees; and that for the last year only, the 
remission was above 50,000 Rupees. 

10. he evil is a progressive one, and has been allowed to go on 
too long. ‘The balance of waters must be maintained ; the Katjooree 
must not be allowed to drain the Mahanuddy, and the bed of the M: - 
hanuddy must be cleared and kept at its proper level, which can only 
be done by shutting out the excess drain of the Katjooree and forcing 
the waters down the Mahanuddy. 

11. It will be a short-sighted economy to postpone operations of 
the nature required, and to expect an officer whose time is occupied 
with other affairs to give the consideration really necessary to this great 
question, which has already superseded, in Lieutenant Harris’s mind, 
all interest in his embankment duties, to which, however, I am obliged 
to tie him down, whilst he has charge of the Cuttack Division. 

12. Not to accede to Lieutenant Harris’s urgent desire is virtual- 
ly to postpone the works. He asks merely to be allowed to apply him- 
self exclusively to this subject, until he is able to place his plans and 
project im a complete shape before Government. 

13. I have for some time been in correspondence with the Com-e 
missioner, Mr. Samuclis, on this subject, and in his last demi-official 
letter he says, “I have no doubt that the problem of the Cuttack rivers 
“is to be solved by an anicut across the head of the Katjooree.” 

14, On the subject of the irrigation of the Cuttack district, Mr. 
Samuclls says in the same letter, “We want sets” of levels along the 
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Mahanuddy and Katjooree, and from the right banks of these rivers to 
the sea, very much indeed ; until we have these, and they must be very 
carefully taken by men on whom you ean rely, we can say nothing of 
the practicabilily of irrigating the waste lands of Pooree and Cuttack 
from these rivers. 
: 15. I shall now ask the Commissioner distinctly, with reference 
to your letter, whether he thinks Lieutenant Harris should be detached 
to give his entire attention to the Mahanuddy. 

16. The danger of delay on a matter of this kind is that, the very 
next rains, the city of Cuttack may be destroyed, and the villages in the 
low lands of Poorce and of the Katjooree river swept away, whilst the 
bed of the Mahanuddy is further deteriorated. 

17, The Coleroon project, to which I have before referred, was 
shown to be feasible in 1830, the plans were matured by 1834, and laid 
before Government with Colonel Cotton’s Reports of the 29th J anuary, 
loth and 17th July, 1834, the Collector signifying his entire approval of 
the project, which had been matured in constant communication with 
himself, in a letter dated 6th of August, 1834. 

18. The final sanction of Government was granted in 1836, and 
between February and April of that year the works were completed. 

19. I may add that I addressed Lientenant-Colonel Baird Smith, 
knowing that he had visited the Madras irrigative works for the express 
purpose of working up the information to be obtained from them into a 





Report, and that he has éxpressed his views on the subject generally in 
favour of weirs of stone across the heads of channels as the best means 
of regulating the discharge of a river by its branches, citing examples 
in Madras ; and that he subsequently very kindly furnished me with a 
copy of his Report on the Delta of the Cauvery. 

20. A stone weir cross the Katjoorec head is the first great work 
to be constructed. It will then, I think, be necessary to place a weir 
across the Kokai head, for it is not desirable to shut up the Katjooree. 

21. The works, you will observe, are not undertaken for the 

ebPerpose of making the Mahanuddy a navigable river ; this, however, 
will be a subsidiary project that will follow on the deepening and 
clearing out of the river channel. I may state here, with reference to 
the remarks in your letter, that I have read Calver on Harbours and 
Tidal Rivers, and that I haye in my library: the Parliamentary Report 
of the Coramissioner appointed to enquire into the present state of the 
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River Tyne, which has very valuable remarks on the subject of the 
mouths of rivers, so that the importance of admitting as great an influx 
of the seaas possible, is not likely to be lost sight of in prosecuting 
works connected with the navigation of the Mahanuddy. 

22. But I repeat, that this is not the object of the great works 
at the Katjooree head, which are undertaken, supposing them eventually 

sanctioned, for the purpose of distributing the floods and passing them 
off without destroying the cultivated lands of Pooree and Cuttack. 

23. If, in doing so, we can make the Mahanuddy navigable, it 
will be an additional advantage, and a very great one. 

24, I beg you will contrast the Commissioner’s remark respecting. 
the necessity of haying accurate levels of the Mahanuddy’s course to 
the sea, with the following observation recorded by Lieutenant-Colonel 
Baird Smith in his Report on the Works in the Cauvery Delta :— 
“ Strangely enough I have not been able to find on record a single 
“longitudinal section of the beds, either of the main stream or of the 

“branches ; the distribution of slope is, therefore, not so precisely 

“known as it ought to be.” 

25. We must avoid this error; but how can we work precisely, 

‘The first and most important unless we have accurate information, and 

point to establish ia, the capacityof how can we procure accurate information 

the Mahanuddy Channel, P ? 

unless we have time to devote to the 

work of collecting it. We are commencing upon a series of large 

works, and the Officer, who is to be entrusted with their execution, 
should be able to apply an undivided attention to them. 

26, Jientenant Harris is a capable, energetic Officer, and has 
become interested im the consideration of these measures ; directly he 
sailed into the Mahanuddy basin at the entrance of the Bankee estate 
and had seen the rocky gorge that limited the river, he felt that the 
reins were in his hands, and that the Mahanuddy could be guided into 
acourse that would save the Provinces of Cuttack from destruction. 
Is it too much to ask that this subject shall be considered so important 
as to require immediate consideration, and the whole of an experienced 
Executive Officer’s time, energy and attention ? 

27. I would ask you, if this matter be allowed to go on in ordi- 
nary course, when it may be " expected that the works will be commenced 
aud finished ? 
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From the Superintendent of Embankments, to the Chief Engincer, 
Lower Provinces, Fort William,—({No. 1599, Midnapore, 8th 
October, 1855). 

Sir, 
In continuation of my letter, No. 1439, dated 24th September, 

1855, and with advertence to the second paragraph of your letter, 

No. 3196, dated 19th September, 1855, I have the honor to submit a 

copy of a letter just received from Mr. Samuells, Commissioner of the 

Cuttack Provinces, on the subject of the importance of Lieutenant 

 Harris’s devoting his whole time and concentrating his attention upon 
the circumstances of the Cuttack rivers. 

2. Imay state another important subjeet of inquiry, for Lieutenant 
Harris in his new capacity of Ex-Engineer of the Cuttack rivers and 
lakes, which is the high level of the Chilka lake at the period of the 
year when the sea level is low, causing inundations in the Pooree 
district from floods that might, if the Cbilka level were reduced by 
increasing its discharge, be carried off without overflowing the country. 


Irom E. A, Samuztts, Esq., Commissioner, to Caprain J. P. Beapre, 
Supdt. of Embankments, Midnapore, Commissioner’s Office, Cut- 
tack Division, Cuttack,—(No. 287, the 2nd October, 1855.) 


Sir, 

In reply to your letter, No. 1477 of the 26th ultimo, received , 
this day, I have the honor to state that I consider it very desirable that 
Lieutenant Harris should be relieved from the details of the Cuttack 
Office and embankments, and employed in making a comprehensive 
survey of the rivers of the province, and taking their levels and those 
of the country between Cuttack and the sea, with a view of discovering 
a remedy for the double course of inundation and drought from which 
the province now periodically suffers. 

2. The embankments of this division have been constructed 
piecemeal, without the sightest reference to any general serics of levels 
or to any fixed principle. There is no doubt that, owing to this mode 
of proceeding, great mistakes have been made, and large sums are 
wasted every year in keeping up embankments which ought never to 
have been erected. 
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3. It appears very probable that by throwing anicuts across the 
heads of some of the rivers and improving the channels and the out- 
lets of all, we may be enabled to dispense with three-fourths of the 
embankments in the district, and may, at the same time, obtain data 
for a system of irrigation which would greatly increase the productive 
resources of the country, and as a necessary consequence, the Govern- 
ment revenue. 

4. There is little doubt also that a work of the character I have 
mentioned at the head of the Katjooree would effectually protect the 
city of Cuttack from the danger which has threatened it during the past 
two years of being destroyed by the river ; but before a work of this 
nature is undertaken, it is obvious that a very minute knowledge of the 
Katjoorce and Mahanuddy rivers and the country likely to be affected 
by diverting the water to the former into the channel of the latter, is 
absolutely necessary, and this, it is impossible that Lieutenant Harris 
can acquire, if he is burdened with the duties of the Cuttack Office. 





From Carrain C. B. Youna, Officiating Chief Engincer, Lower Pro: 
vinces, to the Secretary to the Government of Bengal, Fort 
William,—-(No. 3656, dated 19th September, 1857.) 

Sir, 
I nave the honor to submit herewith the Report* of Captain 
* Superintendent _-Embankments W. D. Short, the Officiating Superin- 
letters No, 963 dated 3rd August, 1857. tendent of Embankments in Bengal 
With accompaniments in original, 

copy of Stiperintendent of Embank- upon the causes of the frequent breaches 

ments, No. 1204, dated 28th Aug.,1857- in the bunds of the Cuttack Province 

which was called for in your No. 1143, dated 20th March, 1857. 

2. It may be divided into two distinct portions. The first, 
embracing as far as the 33d para., explains how far the breaches are 
duc to the Executive Department since the ycar 1840. 'The second, 
including the remainder of the report, explains to what extent they may 
be ascribed to natural causes which have been for some years in opera- 
tion at the head of the Delta of the Mahanuddy at Cuttack, and which 
have had the effect of throwing an undue proportion of flood waters 
into the Katjoorce river, and thus subjecting the bunds in southern 
Cuttack to an undue pressure, which they have been unable to resist. 

3. The two subjects may be considered, as indeed they are, distinct 
from cach other. The following table will show the Executive Olficcrs, 
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with exception of one or two, who have held charge for a few days or 


a month or two only at unimportant periods, who have been in wharge 
of the Cuttack Division since the year 1840. 






































Taste I. 
* t Working Number — 
Dates of Change. Names, Rains of season of 
of Breaches. 
nae 1810 to| 1840-41 to ose. 22 
‘Captain Rigby ... 47-48 91 
1848 1848-49 48-49 204 
February 1849 to May 1850...|\Captain Macleod | 1849 1819-50 8 
May 1850 to March 1851...... Captain Abbott ...] 1850 1850-51 a 0 
* April 1851 to November 1851 Captain Rigby ...| 1851 April & May 1852 95 
November 1851 to May 1852 Captain Hunter... » 1851-52 
‘2 “ . Nov. & Dee, 
June 1852 to January 1853 ... basa nari +] 1852 { 1852 1868-53 
2 ‘aptain Short...) 1853 1853-54 
January 1853 to October 1854, is » ol 1864 1854-55 
December 1854 to Jan. 1856 Captain Harri 1855 1855-56 
January to October 1856 .. ... 'Segt. Raynor... ... 1856 1856-57 
. Segt, MceGuinness| Central 
October 1856 to Juno 1857 { Segt. Raynor ..,... Southern 











The next Table wil 


shew the expenditure on the bunds of central, 


southern and northern Cuttack from the year 1840 to the present time 
taken from Captain Short’s annexed document A. 
Taste II, 
Table of yearly expenditure on the Cuttack Umbankments. 


1840-41,... 27,721 11 
1841-42,... 10,109 15 
1842-43,... 19,250 2 
1843-44,.., 21,317 8 
1844.45,... 20,215 12 
1845-46,... 82,122 18 
1846-47,... 15,791 18 
1847-48,.., 18,929 8 
1848-49,... 20,132 7 


CO 00 


wo 


10 
10 
9 


11 Total 1,85,591-14-9 average of 9 year's 








1849-50,... 3,979 10 
1850-51,.... 1,664 11 
1851-52,... 20,401 1 
52-53,... 17,317 5 
54... 83,891 14 
54-55... 56,682 1 
1855-56,... 1,20,789 6 
1836-57,.,.. 57,576 12 


103 

74 Total 4 
Rs, 2 

8 

8 

0 

73 

93 


Rs, 20,621 5 2. 


84-06-53 average of 2 years 
792 8 2 7 : 


9 Total 306,658-10-54 average of 6 yoars 
Rs. 51,109 12 5, 
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4. A tiird Table will shew the remissions of Revenue in Cuttack 
extending over the same period, viz, from 18 40 to 1857. The information 
which Captain Short has given on this head not going beyond the year 
1812, T have applicd to the Board of Revenue to be furnished with a 
table of the remissions of Revenue in Cuttack, central and northern, and 
Pooree (southern Cuttack), from 1831 to 1856: this has not yet beet 
received, but will hereafter be submitted in continuation of this letter. 
5, From these tables and from Captain Short’s Report, some idea 
may be formed of the system in force under certam Officers, whose 
prescribed instructions and system are known ; also of the extent of the 
protective meastres adopted and carried out by them, and of the results 





which ensued yearly in the province, commencing from the year 1810,” 
6. Tt would appear that at first, from 1840 to 1818, there was a 
long period (and the only instance of it during the interval under 
consideration) when the embankments of the whole province were 
under one Executive Engineer, Captain Rigby. During this timo the 
orders aud intentions of Government were clear to majutain the bunds 
in full and efficient order, Captain Rigby accordingly spent, on an 
average, 20,000 rupees yearly, on the 
Twonty thousand, i ies ‘ : y ys 
mainteuance, repair and inprovement 
: of the bunds, and was allowed (in- 
Fifteen, A Fi ae 
cluded in this) a sum of 15 rupces a 

mile for petty repairs, 
yo Captain Short speaks of Captain Rigby being respected and 
his name remembered with gratitude in the Province ; and next to 
Captain Rigby, Captain Short is the Officer who has had the longest 
and best experience of the division. (Captain Short states his opinion 
that the breaking up of a good system began from the date of Captain 
Rigby’s departure. Neverthcless the 
(Remarks on the change of Officers 


para, 1, Captain Short’s letter.) province was not without its troubles. 
21, i . 


It would appear from Captain Short’s 
table A that the year 18/0 was one of famine ; 18tl and 1812 years of 
drought; 1845-43 and 1848 of inundation. Of the intervenmg years 
18b3Lb and 18£7 there is no record. 

8. At this fime, viz, 1817, the question of abandonment of river 
bunds altogether was eutertaincd, and the Military Board issued orders 
in their No. 3181, of ist March, 1817, 
“ pruhibiting all but the repairs neces- 

12 


% be 


Cuptain Short’s para. 7. 
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sary to prevent actual breaches, for sach time as the question of aboli- 


tion or retention of bunds was under discussion.” 

9, In the working season of 1847-48, 18,929 Rupees were spent 
and in 1848-49, 20,132 Rupces under Captain Rigby, which is about 
the usual previous average. In 1849-50, under Captain Macleod, 
Fugincers, and 1850-51, nder Captain Abbott, there were spent yearly 
only 8,979 and 1,604 Rupces respectively, or an average of 2,792 
Rupees. Both these years are described as years of drought. 

10, In April 1850 (just before he resigned charge in May to 
Captam Abbott) Captain Macleod wrote his No. 412 to the address of 
Colonel Sage, Superintending Engineer, submitting his estimate for 

“ropairs for the current year 1850-51, amounting to Rupees 2,032 only, 
and with it a statement of “uscless or fictitious” bunds in Northern 
Cuttack, to which it was intended to give no repairs, and to strike off 
the list of bunds under charge of the executive officer. 

11. In August suceceding, Captain Abbott with his No. 159 of 
26th August, sent an enjarged list of a similar description, giving all 
the uscless bunds in the three divisions of north, south and central 
Cuttack ; and from this, it would appear that 438 miles out of a total 
of 771 were struck off or “swept away,” as Captain Short says in his 
Itth para. of report and 3d para. of remarks, vide also 2d para. of 
No, 120-4 of 28th August where he says, ‘ Not even patch-work was 
resorted to, but the bunds were left unrepaired.” 

12, How far Captain Short is correct in describing this proceeding 
as “a breach of faith,” or, in adducing previous Commissioners of the 

s. Ricketts and Mills in his support, I am unable to 

say ; but he lays considerable stress upon it, as will be seen from the 


district, viz. Mess 





8th and 9th paras. of his Report, and again in paras. 21 and 25 and 
a. Sof his No. 1204, that Messrs. Ricketts 


and Mills had recorded their opinion that Government were “ bound to 
2 





distinctly repeats in par 
keep up tho embankments ;” and as regards its effect on the embank- 
ments, he briefly says in the conclusion of the 38d para. of his remarks 
that “neither the otfiee nor the embankments have recovered from 
“ the shock.” 

13. It is to be noted, however, that both those years were years 
of drought, and that as far as can be judged from the return of 
remissions, there were remissions in the first year 1849 ; and in the 
succeodine vear (T8350). ae wall ac thet Pollen (1024 21 





rom 


, When the inundations began, which have continucd 


small, fn 1 





to 1857 and will be hereafter adverted to, the remissions became at 
once very large. 

Tt, In April 1851, Captain Rigby, Engincers, rejomed from his 
leave, but remained only during the rains until November, chiofly 
employed iv bringing up his accounts. 

15, One working scason, viz. that of 1851-52, under Lieutenant 
dfunter intervened, before Captain Short took charge. During this 
year 20,401 Rupees were spent. ‘There is no record of the country 
suffering from either drought or inundation in the year 1851. But 
the year 1852 was one of heavy imandation, and the number of 
breaches in the embankments which had, in previous years, at the most 
not excecded 200 or 300 now amounted to 1167, 

16, The consecutive scasons of neglect previous to the rains of 
1852, which Captain Short describes as 4, but which were in fact only 3, 
viz, those of 1819-50, 1850-51 and 1851-52, under Captains Macleod and 
Abbott and Lieutenant Hunter, had “left the embankments,” Captain 
Short says in his 24th para. “in a state which bafles all description,” 
and he describes the Superintending Engineer as writing to enquire 
“why the embankments were in such a disgraceful state,” and desiring 
“to know the cause of the breaches.” 
Tan find no reason why Captain Short 
regards 1851-52 as a year of “neglect,” when 20,401 Rupees are said 


Captain Short’s para. 25, 


to have been spent on the embankments, nor why again in the 2d, 8 

and (lth paras. of his No. 120-1, he speaks of 5 years of neglect, alluding 
tothe years 1847 to 185] inclusive, when in 3 of these years, viz. 
the 2 first and the last, as much as 20,000 Rupees yearly was spent on 
the bunds. But in paras. 4 and 5, of his No, 120-4, he very distinctly 
repeats that from 1847-48 to 1851-52, (he having jomed at the beginning 
of the working season of 1853,) the orders in force from the Military 





Board and Superintending Kngincer were, “to abandon one half, and 
not repair efliciently the other half” of the embankments, 

17. Captain Short then came into office in January 1853, and 
during the remainder of that working season and the following one of 
1853-54, he held charge. There was an average of 25,000 Rupees 
yearly spent on the bands during these 2 years. They, that is the | 
rainy seasons of 1853 and 1854, were both years of heavy and cxtra- 
ordinury mundation, aud the breaches amounted to respectively 942 
and 878, in each year, 
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18. It scoms at this time to have required the whole energy and 
powers of the department merely to close the breaches, and strengthon 
as much as possible the bunds in the places where they were weak ; so 
auch so that Captain Short thought the time allowed by the ordinary 
working season too short, and describes himself as commencing his 
labour (para. 28,) “carly and previous to sanction.” He appears to 
have been so far successful that the number of breaches ‘diminished to 
He wis 942 and 878, although the river conti- 

nued each year in a high state of 
inundation. In the year 1855-56 the work of filling in breaches had 
increased to such an extraordinary extent that it actually amounted to 
xo muchas 26 miles of new embankment averaging 10 to 15 fect in 
height. This was after the rains of 1855, when there was the largest 
nunber of breaches on record, viz. 1365, 

19, From this timc up to the present, the orders in force on the 
Cuttack embankments have been merely to fill in breaches, Captain 
Short alludes to this frequently ; in his last letter No. 1204, para. 6, 
when he was in charge; para. 7, under Lieutenant Harris ; para, 8, 
under Sergeant Raynor, and lastly para. 10, under Sergeant Me- 
Guinness. 

20, In para. 11, and the annexure to his letter, he gives more 
distinctly the tenor of. those orders, in an extract from a previous letter 
of his No. 246, dated 26th May, 1857. In this he says that the orders 
issued by the Chicf Engineer and approved by Government in Novem- 
ber 1855, were that “no work was to be carried out in the Cuttack 
division except breach filling, and that the utility of this measure even 
was doubtful; indced that positive instructions could only be given 
when certain information was provided from the results of the survey 
and levels to be taken by Lieutenant Harris.” 

21. In answer to the distinct question put to him by me, why 
the embankments have deteriorated from 1847 to 1857, in spite of in- 
creased expenditare on them in late years, his reply is (paras. 12 and 13) 
“that to this neglect,” viz. the orders alluded to in the last para. “is 
the mereased number of breaches to be attributed, and that he believes 
no better or truer reason is to be assigned.” He also states his opinion 
{vide pare. 16,) that no blame is to be attachcd to the Executive 
Department. 

22. Captain Beadle the Superintendent, and the Executive Engi- 
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neer, without exception, he describes, and I believe truly, as having 
been most zealous and conscientious in the performance of the works 
entrusted to them, but the embankments having once been suffered to 
fall into disrepair, indeed the one half of them having been deserted 
or given up altogether, it became a work of very considerable difficulty. 





to restore them to their previous condition. 

23. The difficulty of this task was grcatly increased by two ctreum- 
stances, one which has been already referred to, viz. the waiting for the 
result of Licutenant Harris’s extensive series of levels and his expected 
Report on the Mahanuddy river. The other the yearly deterioration 
of that river’s bed above Cuttack, whereby increasing volumes of its 
flood waters were annually thrown into the Katjooree, its southern, to 
the detriment of the Mahanuddy proper, its northern breach. 

24, The latter subject attracted, from all interested parties, 
increased attention cvery year, because not only were the south Cuttack 
embankments and bunds subjected to increased pressure and disaster 
hy every successive flood, but beeause the existence even of the city of 
Cuttack itself, appeared to be threatened. 

25. The remainder of Captain Short’s present Report from the 

3 to 5 paras. is pear occupied with this subject, and he has, on 


numerous other occasions, written and 
Brought from the Bengal Office by 


Captain Short in the last ionth. reported largely upon it. It has been 


the same with the other Officers con- 
cerned in the matter, and a volume of their reports and plans has 
already been published by the Government during the present year, 
forming Part I. of the expected Report from Lieutenant Harris. 

26. I may here state that Lieutenant Harris having been ordcred 
on ficld service, and the manuscript of the second part of his Report not 
having, as I understand, been commenced yet, but the plans to accom- 
pany being ready or nearly so, I have directed them to be enbinittod " 
alone, as soon as possible, as it appears to me that the intcrests involved 
in the submission of this Report to Government, and the decision of 
the question are of far too important a nature to be deferred longer, cr 
to be put aside to await the uncertain return of Licutenant Harris. 

27, At the same time I must confess that I approach the subject 
myself with very considerable diffidence, the problem under question 
being no less than the “ control of the Mahanuddy,” a river dischar, ging 
in the rains 1,800,000 cubic feet per second above the city of Cuttack, 
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or more than 8 times the volume of the river Ilooghly. Such is the 
avowed object stated throughout the reports of Captains Beadle and 
Short and Lieutenant Harris and such in fact it is. 

28. These Officers all appear to have come to the conclusion that 


a masonry weir, or weirs of some kind are necessary in the bed of this 
river, with a view to appertion fairly between the two rivers, Katjoorce 
and Mahanuddy, and therefore between the southern and northern 
parts of the Cuttack provinces, the enormous body of flood waters 
which this great river brings down in the rainy season ; and probably 
from their long and intimate acquaintance with the province and the 
subject, they may be fully justified in their opinions. 

99, But I must confess that J, who have but a small local 
experience compared to theirs, cannot so readily arrive at this conclusion. 
T will endeavour briefly to explain the aspect which at present the 
question bears to me, premising only what I believe the Government 
will not fail to observe, that the decision of so important a question as 
the “control of the Mahanuddy”’ by Engineering works involving the 
expenditure of very large sums of money, for a purpose, the compensat- 
ing advantage of which. yet remains to'be fully proved, is one which 
cannot yield to those of the large rivers in the southern Presidency the 
Kistnah, Godavery and Cauvery, and is one which will require the best 
Engincering advice and experionce in their power, to be given to it. 

30, The object in view with the Madras works is irrigation. 
There is no such object here. What there may be, hereafter I know 
not, but I believe I am right in taking the 74th para. of Captain Beadle’s 
yeport as the truo exposition of the object in: view in all the designs 
now submitted. He says “ The works projected have one single object, 
to restore the equilibrium of the channels by clearing out the raised 
bed of he Mahanuddy, reducing the discharge by the Katjoorce, and 

causing the Beropa outlet to resume 
fiance Beem isa off-shoot of the its original importance as a channel of 

relief’ In no part of the reports is 
irrigation systematically treated of as the object in view, indeed Cuttack 
being within the influence of the South West monsoon, and its crops 
consisting almost entirely of rice, there is not, I believe, the great 
demand for it that there is under the different circumstances of the 
Madras Provinces. But in this I may be wrong. That the country 
suffers from drought as well as inundation is beyond question, and L 
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am far from saying that artificial irrigation, if it could be obtained, would 
not be desirable. 

31. Although the object of the Madras works is irrigation, yet in 
the case of the Cauvery we find there was another object intimately 
connected with it, which was exactly similar with that described by 
Captain Beadle. “On contrasting the physical condition of the two 
branches,” (viz. the Cauvery and Coleroon) Lieutenant-Colonel B. Smith 
writes we find “ accordingly on the one hand, a larger volume, a more 
rapid slope, and a more direct channel than in the other. The natural 
result of such a combination, is the progressive deterioration of that 
branch which is less favorably circumstanced, by the formation of 
deposits at its head, and the consequent diversion of the great body of 
the main stream into the superior channel. _ For nearly 25 yearg from 
the time at which Captain Caldwell’s works were completed, an incessant 
struggle was maintained against the increasing tendency of the river 
bed to silt up ; the head and many parts of the channel were periodically 
cleared of deposits by manual labour ; long and expensive embankments 
wore carried across the bed of the main stream, so as to force a larger 
supply of water into the Cauvery branch. All these efforts, however, 
were ineffectual : the bed continued to rise, the supply to diminish, the 
extent of land under irrigation yearly decreased, the revenue was falling 
off, and the condition of the people was visibly becoming “ worse and 
worse.” 

32. The result, eventually was, that success was obtained by 
building directly across the mouth of the Cauvery a similar dam to that 
which was originally built across the mouth of the Coleroon. These tivo 
dams then, it will be understeod, were ‘across the mouths: of the two 
rivers where they separated from each other. - 

33. I belive the results of éxperience in this case may be safely 
taken as some indication of what would be tho consequence, were works 
such as are now projected carried out in the Mahanuddy. The surplus 
water which causcs so much anxiety by passing down the Katjooree, « 
would, I apprehend, after a lapse of time b& found to be flowing down 
the Mahanuddy, and would cause equal anxiety and equally fatal 
results there; and there would be no remedy for this, until, as in the 
case of tho Cauvery, another dam was thrown across the Mahanuddy at 
its head for thepurpose of directly regulating its waters. 

34. If I am right in zontemplating this as the-eventual result, 
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whatever may be now designed or constructed should be done with 
that end in view. The weirs that are now proposed, are none of them 
designed on this principle. They are laid down at different angles 
with the stream, and not in the shortest line directly across it, nor 
reaching from one bank to the other the whole way, as the Madras 
anicuts do. Their purppse is quite different from them, and their 
operation will also, I am of opinion, be so. . 

35. The Madras anicuts are built directly across the stream at 
right angles, and their result is to dam up the stream altogether in a 
large and quiet pool, from which the water is either drawn off for irri- 
gation, or runs to waste over the weir. : 

86. In the other case (the Mahanuddy) considerable portions of“ 
tho main channel being still left open, there will be a large escape and 
a consequent current of wator above tho weir, as explained by Captain 
Beadle in his 71st para. “ There will be a scouring action along the foot 
of the dam.” With the anicuts the invariable result, as Lieutenant- 
Colonel Smith writes, is to silt up the river-bed above the dam. Hero 
there will be a “ scouring action,” and how far that will extend, it is 
vory difficult to say. ; ; 

37. ‘The dry weather volume of the Mahanuddy is not very great 
certainly, but whatever it may be, its rapidity and velocity may be’ 
expected to be increased, in the channel at the tail of the dam where 
its escape is permitted, and the left bank being capable of crosion the 
stream will probably enlarge its bed in that direction, and finally leave 
the Kafjooree without any dry weather stream whatever, a deprivation 
which could not fail to be felt at Cuttack itself, and in the southern 
country. It would either do this, or it would by the scouring action 
alluded to, undermine and destroy the dam, and return to the Katjooree 
as before, in either case baffling the efforts to control it. 

38. Lieutenant Harris allows in his estimate 50 per cent. for 
“‘sinkages and repairs” in the first few years; and Captain Beadle 
adds a front apron as well as a rear one, which is not usual or necessary 
with the ordinary Madras*anicuts. I fear these provisions would be 
insufficient, and that as long as any action or motion of the watcr were 
permitted on the upstream side, and at the extremity or tail of the 
dam, the eventual and inevitable consequence would be undermining 
and ultimate destruction of it. e 

39. The fears I have ventured to express apply, I regret to say, 
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to all the projects proposed, which are marked clearly in the accom. 
panying map, and I could not myself conscientiously recommend any 
expenditure upon them, still less of such a sum as six lakhs of Rupees, 
as estimated by Captain Beadle. . ; 

40. If irrigation be proposed, and be considered of more advan« 
tage than the navigation of the Mahanuddy, which would of course be 
obstructed above Cuttack by any dams constructed there,—if in short 
anicuts or weirs are to be constructed, I would propose that they be 
constructed exactly upon the Madras model, in a direct line across both 
streams, at their divergence, from bank to bank. 

41. Ifthe control and regulation of the quantity of water in the 
two rivers be the only object, Iam of opinion that the most certain 
means of effecting it would be by such dams or anicuts. 

42. If the expense of such works be considered inadvisable or 
disproportionate to the benefits to be derived, I would recommend that 
operations of a temporary and more inexpensive nature be resorted to, 
such as Captain Short has tried already with advantage on two or three 
occasions in different rivers, and particularly in the Katjooree. ‘Theso 
consist of brushwood spurs or dams, and excavations of initial channels 
in the sand bars which obstruct the channel, and combined with efforta 
which, in my opinion, might be made during the time of partial flood, 
when assistance from the river itself can be derived to open out new 
channels, these would I think be successful in effecting the desired 
good. : 
43. I have said that I have approached this subject with diffidence, 
and I deeply regret that I am obliged now to submit an opinion on it 
which Iam necessitated to do, without that full knowledge of all its 
details which so important a subject no doubt demands. Nevertheless 
Tam personally acquainted with the river and the country, and as the 
subject of operating upon Indian rivers is one in which I have for 
some time taken a deep interest, I am not altogether unprepared for it. 

44, Tn a memo. submitted by Captain Short on the Cuttack 
river and Katjooree river, dated 15th Febrwary, 1855, I fnd him writing, 
para. 26, “I qpnceive any attempt to force the stream by expensive 
“ measures, viz. forming immense stone break-waters in the standing bed, 
“as so much money thrown away, for the velocity of the current meeting 
“such an obstruction will invariably undermine it, and the whole, after 
“one season of flood, will disappear, having served no useful purpose.” 

13 
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45. T confess I am of this opinion, and think that these permanent 
dams can only be constructed in the manner of the Madras anicuts and 
other waste weirs, which being built quite across the stream, present 
no extremity upon ,which the current can act mischievously, and over 
which high floods roll innocuously, because in the up-stream side there 
is dead water and no current, and on the lower side a broad and deep 
apron of stone to avert the destruction which otherwise the commotion 
of the water rolling over the dam would certainly cause. 

46, The return of the original enclosures is solicited when no 


longer required. 


From Carrais W. D. Snort, Officiating Superintendent of Embank- 
ments, Lower Provinces, to the Officiating Chief Engineer, Lower 
Provinces,—(No, 953, Midnapore, dated 8rd Aygust, 1857.) 


Sr, 
In reply to your letter, No. 1938, of 6th July, 1857, and 
agreeably to letter, No. 1143, of 20th March, from the Secretary to the 
Government of Bengal, requesting me to submit a fall report on the 
“causes of the numerous and constantly occurring breaches in the 
* embankments of the Cuttack district, and to take immediate measures 
‘for the prevention of the recurrence of similar evils,” I have the honor 
to report, that I proceeded to Cuttack on the 30th May, 1857, where I 
conferred with the Collector of Cuttack, as suggested by the Board of 
Revenne, and endeavoured to point out to Mr. Shore the causes and 
the proposed remedies, and beg herewith to annex my report on the 
subject, 


Report. 


Tn order that the Government may arrive at a correct conclusion 
on the subject of the protection afforded to the district by embanking, 
it is necessary to trace the history of the system, shew the causes of the 
existing evils, and endeavour to point out the remedies, 

1. The Province is subject to seasons of extreme uncertainty, 
and liable to the most remarkable vicissitudes of drought and inundation 
(af remarked by Mr. Moffat Mills the former Commissioner.) 
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2. The system of maintaining the embankments prior to the 
year 1840, must have been very inefficient, because no Executive 
(except Lieutenant now Lieutenant-Colonel Fraser, who was a few months 
in the Koordah or Southern Division) 
had been qualified to exhibit a section 
of an embankment, much less to dispose of the earth sanctioned for 
repairs. Cutting trees, up-rooting Jungle, removing huts, improving 
curves, sloping banks, &c. had never been attempted, and where such 
ignorance and inefficiency prevailed, the evil effects may be guessed at. 
3. It will be well to bring forward the calamities to which this 
Province had been subjected, prior to the date of the new settlement, 
in order to shew the interests at stake, and the necessity of controlling 
the waters of the Mahanuddy river, to prevent inundation on the one 
hand, and on the other to give its quota of water for the purposes of 
irrigation in all seasons of drought. 
In 1834-35, the country was laid waste by inundation, and Rs. 
Re. 1,86,942, Inundation, 1,86,942 of the Revenue remitted. 

In 1836.37, severe drought desolated the Province, and Rs, 
Ry. 4,52,532, Famine, 4,52,532 were remitted. 

In 1837-38, @ similar calamity occurred, causing a remission 
Rs, 5,87,146, Famine, of Rs. 5,87,146. 

In 1840-41, in the Cuttack Collectorate only, the remission from 
want of water and failure of harvest 
amounted to Rs. 8,73,107, 

In 1841-42, for similar reasons, a remission of Rs. 
Re. 2,09,290, Drought. 2,09,290, 

In 1842-43, for the same cause and early cessation of periodical 
rains, a remission of Rs. 4,86,625 (to 
the whole Province) was granted. 

Thus, during a period of 9 years, there were remissions of Revenue 
(owing to either inundation or drought) of nearly 23 lakhs of Rupees 
or 23 lakhs a year, the interest of 50 lakhs of Rupees at 5 per cent. 

It is needless to dilate on such a state of things. 

4. The present settlement was made on a sufficiently liberal scale 
to allow of the zemindars bearing all ordinary losses, but in all extra- 
ordinary seasons the river has been allowed to devastate to such an 
extent that the settlement could not stand the test, necessitating 
remissions ; a table of which I regret I have not yet been able to 


Prior to 1840, 


Rg, 3,73,107, Famine. 


Rs. 4,86,625, Drought, 
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provide, but which the Collectors of southern and central Cuttack 
might be requested to prepare, as such would make the information 
very complete. 

5. In 1840, Captain Rigby took charge of the Cuttack division, 
and from 1840 to 1845, the condition of the embankments continued 
to be a highly improving one, because this Officer brought great ability, 
zeal, and energy to bear upon all he 
undertook. As already recorded, the 
seasons of 1840-41, and 1842-43, were years of drought (and conse- 
quent heavy remission) and the floods in the rivers do not seem to have 
supplied the deficiency of local rain, (or the embankments would have 
been cut) Captain Rigby’s foresight, however, led him to take advantage 
of the low water level in rivers to strengthen the embankments against 
the surely expected inundations. Moreover, in addition to the annual 
expenditure on passed estimates, he had the advantage of the sanction 
of 15 Rupees per mile for petty repairs, (which superseded the order 
which allowed “ work to be done, even to the extent of 2 annas, only on 
“actual inspection of the Executive Officer,” which order was necessarily 
a dead letter when brought to bear upon 600 to 900 miles of embank- 
ments). : 

6. The annexed table of expenditure will shew that Captain 
Rigby steadily prosecuted the repair of the existing lines and, as far ag 
was consistent with the change of system (as recorded in 7th para.), 
he carried out the principle up to the date of his departure on sick 
leave in January 1849, or during a period of 8 years. 

7. From 1845 to 1849, the efficiency of the embankments must 
have deteriorated very considerably, because orders were passed by 
the Military Board, vide their letter, 
No. 3181, of Ist March, 1847, prohibit- 
ing all but the repairs necessary to prevent actual breaches while the 
question of “abolition or retention” of embankments was under 
discussion. 


1840 to 1845. 


1845 to 1849. 


8. Now this order was nothing more or less than stopping the 
annual repairs, and considering that the Government were bound to 
keep up these embankments, in order to secure the Revenue (which 
fact ought to have been well known, as it had been urgently pressed by 
Messrs. Ricketts and Mills), such an order was a breach of faith, tending 
to disorganise the prevailing system, and so weaken the then existing 
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sections of embankments, that they were, for the future, readily 
breached by any flood more than an ordinary one, and consequently 
topped and breached heavily in all extraordinary seasons, 

9. The repeated discussions as to the retention or relin quishment 
of embankments tended not only to stop all annual repair, but all 
necessary work, and every kind of improvement; so that, when a, crisis 
came, the damage done could not be remedied, as the labour available 
in the district was only sufficient to carry out the ordinary annual 
repairs ; therefore the discussion should have ceased when no change 
could be made during the pending settlement without breach of faith. 

10. Captain Rigby’s energy had worked a great change for the 
better as evidenced by the many fine works visited by me in detail, 
and which had stood the test of so many years of neglect ; however tho 
system even previous to 1845 was rotten, for it protracted the repairs 
necessary in one season, to be carried on in the next and following one, 
and by persistence in this ruinous system, the embankments could 
never attain efficiency, as portions could only come under repair once 
in ten years, thus, in a climate like Bengal, where the work was tried 
by local rain and floods, improvement to any wholesome degree, was a 
hopeless task. : 

ll. Captain Rigby’s state of health required a change, and in 
January 1849 he left on sick leave, 
when Captain Macleod took charge, 
who, with a desire to economise, but with a hasty and unsound judg- 
ment, supported by Lieutenant-Colonel Sage, (the then Superintending 
Engineer) swept away, by a stroke of the pen, nearly one half of then 


1849 to 1851. 


* Vide annexed statements, existing embankments as fictitious and 
8B. useless,* and in the same spirit ex- 

+ Statement of expenditure. pended little or nothing on what re- 
A. 


mained, as evidenced by the annexed 

table of expenditure.+ 
12. It is almost needless to point out, that the utility or otherwise 
of 900 miles of embankment and the agreements on which they were 
constructed and repaired, required something more than the knowledge 
obtained in a single visit in the dry season by an inspection of but a 
small portion, and many of those of minor importance. A thorough 
knowledge of the localities in extraordinary, as well as ordinary, seasons 
of flood, with a list in detail as given in the settlement papers of the 
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Revenue Officers, is, and ought to be, the only practical test, and when 
it is considered that the subordinates take the cue from the Executive’s 
turn of mind, the deterioration of the embankments cannot be wondered 
at, and however hasty the Officer may have been in his conclusions, I 
would, whilst giving honor to Lieutenant-Colonel Sage’s economical 
principles, doubt the sanity of that advice, which, on insufficient data, 
allowed a province to be laid open to inundation. 

18. Itis (as above stated) with a practical knowledge of floods, 

and data from the Revenue authorities on the subject of agreements, 
that an Executive or Superintendent can alone furnish the length of 
embankments it may be the duty or interest of the Government to 
keep up. ; 
14, One point, however, ought to be thoroughly understood and 
impressed upon the minds of all, in order not to be forgotten, viz. that 
no list of embankments can be permanent, as long as the banks of 
rivers are not so, and these are from time to time eroded, according to 
changes in the bed of river, or sets of the current caused by the 
removal of large sand deposits ; which leads me to endeavour to explain 
the history or origin of the connected lines of embankment now seen 
along the banks of several rivers. . 

15. The long connected lines of embankment now seen had their 
origin doubtless in isolated pieces, and as the high ground between 
these was eroded, necessity involved the connection of the disunited 
lengths, to illustrate which, I would refer to section. 
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Suppose the highest flood level on the bank to be within I foot of crest, 
the land protected by it would be 12.1 below the flood level. Imagine 
the country crossed just above it to be 9 feet higher than where the 
section is shewn, it might still require an embankment equally with 
the lower country, although one of smaller dimensions. 

16. Assertions made by Officers are worthless (as to the utility 
or otherwise of embankments) and must be so, as long as visits aro 
paid during the dry season, the levels of the successive inundations on 
the river banks unknown, the river banks liable to erosion and natural 
embankments (or protection afforded by great drifts of sand or deposit 

titling at various localities) subject to removal. 

17, There are but two practical ways of gaining correct information 
whereon to found an opinion that*can be of use to the Government to 
act upon, the first is taking longitudinal sections along either bank 
of river from head to mouth (which process is very tedious and without 
establishments a source of procrastination), the second (the mode adopted 
by me and which led me to understand the subject) to visit leisurely, 
and with consideration, the entire district during high flood level, when 
the sets of current are made known, with the water-mark sharp and 
clear, affording a practical test of the line of levels. 

18. Considering how little the subject of embanking has been 
taken up as a study, and the few who have taken the trouble to watch 
the action of the floods at high level, it is not to be wondered at, that 
evtreme opinions are held on the subject, one party believing embank- 
ments injurious, and desirous of doing away with them, whilst others 
believe, that extreme strengthening of section of embankment will (by 
confining the flood, and causing it to scour its channel) prevent 
breaches, 

19. The enemy feared by cultivators is not water, but the strong 
and violent currents. sweeping every thing before them (when allowed 
to pour down over the fall that is to be found inland from the banks 
of all these great rivers) and the attendant deposit of sand, and wher- 
ever an embankment wards off these evils, and, sluices are given to 
assist irrigation, the people and the Revenue must be benefited. 

20. Again, as water is required in seasons when the river flood 
does not top the bank, the local rain is retained within large tracts 
(to fertilise the land) by embankments, which in this way are of 
benofit. 
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21. The mistakes made by hasty judgment in such important 
matters, have already cost the Government much, and heavy expendi- 
ture will be required to remedy the neglect of so many years. Breach of 
faith to the landowner, was committed in 1847, when the annual 
repairs were stopped, and the opportunities for doing good can never 
well be recovered under the present system ; and breach of agreement 
was also committed during the two years in which (with no heavy 
floods) nothing was done, owing to the advice given by Officers of 
inexperience. 

22. Thus, during the seasons of 1849-50 and 1850-51, little or 
nothing was done, and one-half of the mileage of the embankments 
been struck out as useless by Captain MacLeod. Captain Rigby rejoined 
from leave for 6 months (merely to bring up arrears), when he left a 
charge in which he met with confusion and opposition, and wherein 
the works carried out by him for the benefit of a district (in which to 
this day his name is revered by the landowners, who, after all, are the 
best judges of efficiency), had been neglected. 

28. During 1851-52, Lieutenant Hunter, a young Infantry Officer 
was in charge (pending the seizure of some Engineer who might be 
induced to take the Cuttack Division) and he did his best till June 
1852, when Captain C. B. Young was appointed 
Executive Engineer, who came down, remained 
22 days, and left for Burmah, when Captain Sansom, an Infantry Officer 
held charge for 6 months, or during the flood season of 1852-53. 

24. Four continuous seasons of neglect, viz. 1849-50, 1850-51, 
1851-52 and 1852-53, during which six Officers’ names are found on the 
list) had left the embankments in a state which bafiles all description, 
when the heavy floods of 1852-53 breaching the embankments in 
1167 localities, devastated the district. 

25. In January 18538, I joined as Officiating Executive Engineer, 
and, in proportion to the urgency of the cry of the Revenue Officers 
and landowners, came takeeds from the Superintending Engineer 
enquiring, “‘ Why the embankments were in such a disgraceful state,” 
“the cause of the breaches, &c. &c.” whereas, had the records been 
studied, it would have been discovered (as I ascertained after gaining 
a practical knowledge of the district and studying the records), that 
the heavy responsibility lay at the door of the authorities themselves, 
who had, by positive orders, put a stop to protective measures by 


1852-53, 
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breaking faith with the landowners, and finally by discussing the reten- 
tion or relinquishment of the embankments (when the Revenue 
depended by agreement on their efficient retention), gave a death blow 
to the system, which otherwise, under calm and able management, 
might have benefited the district. 

26. I found, during a careful inspection, that the head and neck 
of the embanking system had been destroyed, and the trunk weak and 
inefficient, and that with corrupt and ill-paid working Darogahs, and 
with no supervising establishment, a heavy task had devolved upon me. 

27. In the hope that the heavy flood season of 1852-53, might be 
fallowed by a moderate one, and that by energy the difficulties might 
be faced, protection by closing up breaches was deemed the first duty, 
and (where time admitted of it) strengthening weak sections at all 
important localities; moreover, the working charges of the establish, 
ment were revised throughout, to the satisfaction of the Board and 
authorities ; but the system had received too severe a shock to recover 
itself, and with neither time nor labour available, the weak points could 
not be strengthencd, and in 1853-54 the flood scason was again heavy, . 
breaching the embankments in 942 localities, many of which, however, 
were in localities not visited, and doubtless included breaches of former 
years. 

28. With a knowledge of the district, the syst&n of working, 
the labour available, and the volume of flood to contend against (which 
yearly increased towards the south and south-east), I determined to 
commence work early and prior to sanction, and not only to close the 
breaches efficiently, but to strengthen every important point, and such 
work was accordingly carried out, when the floods of 1854-55 rolled 
down the Mahanuddy and Katjooree rivers. 

29. The flood level was the highest on record, {although since 
exceeded by that of 1855-56,) topping the revetment in many parts, 
and only kept out by unceasing labour by day and night (by means of 
sand bags and stone work), and the embankments which had been 
strengthened were breached in 878 places. 

30. The Mahanuddy and Katjoorce floods met below the station, 
and finding their way through the Budja Kawat sluice, the town was 
threatened with an inundation similar to that of 1828, and as the level 
was 6 feet below the then high water mark the danger was very serious. 
The height of the flood, its duration, and the danger to the.town and 
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the embankments, was increased many fold from the fact_of a terrible 
gale opposing the pent-up volume, which was lashed into a sea during 
a continuous period of 42 hours. 

31. During such a terrible visitation, the danger was averted by 
the assistance afforded by the Collector, Mr. R. Harrison, who gave the 
prisoners for the work, whilst the populace slunk panic-stricken within 
their houses. 

32. - Disastrous as were the results of the flood season of 1854-55, 
(considering that a strong gale prevailed during the period of high 
level of water) the breaches were less in number than in 1852-53 and’ 
1853-54, proving that much had been done by me to strengthen weak 
parts ; this, however, afforded me little or no satisfaction as I had become 
convinced of the bad policy (so ruinous to the interest of the Govern- 
ment and the prosperity of the landowners) of spending money in 
merely filling breaches and strengthening embankments, or rather 
working when the effect was produced, instead of counteracting the 
cause of evil, 

33. During my incumbency I had the whole weight of the old 

Cuttack Division on my shoulders 


0. (since broken up into 6 charges, and 
ape nenan are now under 6 separate Officers*) with 
vr, Rayner, 
Mr. Boyce. heavy arrears of predecessors’ accounts, 
ir, Armstrong. 
Captain Disore and beg to refer to annexure letter C. 
Lieutenant Bose, with the view of satisfying the Govern- 


(Balasore Division.) : 
ment that I did my utmost. 


34, I would, however, here record, that whilst deeming it a duty 
to close breaches, other more important and permanent measures were 
either proposed or carricd out by me, viz. : 

Istly. In January 1853, in order to lessen the impending danger 
to the Cuttack revetment and city, which consisted in the deep pooling 
of the flood along and under base of the Cuttack revetment, I specially 
recommended a system of continuous break-waters of brushwood, to 
arrest deposit, and thereby fill these pools, urging that the brushwood 
would offer little or no obstruction to the current, and would arrest the 
‘sand, mud and weeds, that the work was very simple to carry out, 
very economical, and that in one season the whole might be completed. 
This project, so practical, was unnoticed, nevertheless the very same 
measure was adopted by Lieutenant Harris in 1856-57, (3 years later) 
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and has been attended with the success predicted by me. Simple, 
economical, practical, and timely remedies are rejected when proposed, 
and tenfold expenditure thereby necessitated, not to mention the evil 
results to public works from the delay. 

Qndly. In 1853-54, the whole volume of the flood impinged 
against the revetment at right angles (and that too at a point the most 
dangerous). When I submitted a project to turn the channel, divert 
the floods, and cause them to rush parallel to and at a distance from 
the revetment, the measure was, not approved of, (I believe) but strongly 
recommended by me to Mr. Ricketts (during his tour at Cuttack) to 
whom I explained my views. The work was then allowed, and accord- 
ingly carried out, by first cutting a new channel, then damming the low. 
water current and diverting it therein, whereby the great flood in the 
Katjooree of 1854-55, rushing’ through the new cut, thus became (as 
may be seen to this day,) the main channel. The success and impor- 
tance of this project was duly recognised by the authorities. (It is 
true that a breach occurred in the Hur Hurree Ghaut in 1855-56, but 
this I predicted must happen, because the revetment had been badly 
built-up over a former breach prior to my taking charge.) 

8rdly. I urgently pleaded the necessity of continuing the channel 
through the sands and carrying it below the Salt Golahs, whereby that 
portion of the revetment below the Cutcherry would have, ere this 
(together with the aid of brushwood operations), been protected, instead 
of remaining, as it is, exposed. However, this practical and economical 
measure was not attended to, and there is not a doubt in my mind but 
that good would attend its execution. . 

4thly. Again, perceiving that the volume rushing (vii the 
Katjooree) in the Khoukhye, was yearly increasing, with no possibility of 
its finding vent, and thereby swamping the southern or Pooree Division, 
I projected an escape for the Hoods from Bargovee into the Sur Lake, 

vide annexure D, moreover in order to save a 

very valuable property worth about 2 lakhs 
on the left bank of the Koosbudder river (southern Division) where 
thousands of rupees had been expended in an attempt to oppose the 
current, I cut a new caannel, and caused the floods for the future to 
flow theroin, the old channel silting up. 

5thly. The above measures only benefited particular portions of 


the district, and were therefore limited in their effects, a careful cxami- 
° 


D. 
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nation, however, of the channels at the head of the Mahanuddy Delta 
(in 1854.55,) at low water, and during high flood level, convinced me 
thoroughly that all measures (of whatever description) carried out below 
the Delta must afford but temporary relief (and were therefore a source 
of useless expenditure to the Government, and of no benefit to the 
district) and that the key to the whole question of reopening the Maha- 
nuddy channel. to receive its proper volume, making it navigable, 
preserving the district from the fearful visitations by inundation and 
pe drought, was to be found in “ control- 
Vide annexure E, 5 i. 

ling the waters of the Mahanuddy river 
at the head of the Delta.’* 

35. I originated the project, proposed the remedial measure, and 
yaised a warning voice (in January 1855), to point out the probable 
destruction of Cuttack, and devastation to the southern and south- 
castern districts from the ravages of the floods, unless immediate 
measures were taken to prevent the yearly increasing volume passing 
down the Katjooree, and as no means were taken, the prediction was 
unexpectedly though terribly fulfilled in 1855-56, when the highest flood 
on record breached the embankments in 1365 localities (carrying away 
in the aggregate twenty-five and a half miles 
of embankment), devastated the central and 
southern districts, breached the revetment, and would have inundated 
the town had portions not been raised by me the year previous 
(as reported by Lieutenant Harris). 

36. Thus I have pointed out that during the seasons of 1849-50, 
1850-51, and 1851-52 the floods were trifling, and caused little or no 
damage to the embankments, (for which reason these were entirely 
neglected) whereas, during the following seasons of 1852-53, 1853-54, 
1854-55, and 1855-56 the floods were excessive, indecd in the latter 
season had reached the highest level on record on the Katjoorce guage. 

37. The season of 1856-57 was an ordinary one, the level of flood 
being several feet below that of former 
seasons, the duration at its highest level was, 
however, protracted, and the damage done consisted in 404 breaches. 

38. ‘The state of the embankments at thg present moment may 
be readily guessed from the fact, that as the breaches increased in 
number and size, the greater became the difficulty to close them, 
leaving neither timo nor labour to strengthen the weak sections of what 


Twonty-five and a half, 


1856-57. 
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remained : thus it may be fairly pronouncéd that from the year 1847 to 
1857 (or during a period of 10 years) the embankments of the Pro- 
vince have deteriorated, for the several reasons afforded by me, and 
the greater portion of the expenditure incurred has been money sunk, 
and that little or nothing has been done to advance the permanent 
security of the district. : 

39. However great may have been the injury in the deteriora- 
tion of the protective works, it is small in comparison to what I 
conceive to be THE evil, in the lowering (by the increased scour) of the 
level of the bed of the Katjooree, and the consequent silting up of the 
great Mahanuddy river. 

40. In January 1855 I predicted this woutd happen, and in 
1857-58 I find, on inspection, the head of the Katjooree taking in the 
whole of the low water current and its bed so scoured that the low 
water level is 2 feet below all former ones, whilst the Mahanuddy, the 
main stream, is, for the first time on record, entirely dry, (water extend- 
ing in it but a few hundred feet below the head of the Delta) with its 
bed proportionally raised, and the difficulties of re-opening it increased 
a hundred fold. : 

41. Whilst the main volume of flood found its way in 1855-56 
down the lowest level, devastating. the south and south-east of the 
district, the rise of the bed of the Mahanuddy caused the flood to 
stop and breach the embankments on the Mahanuddy and its escape 
to an enormous degree, (the latter having silted up proportionally.) 

42. Ignorance, in the first instance, on the part of the authori- 
ties of the root of the evil, and inattention to the fact of the yearly 
increasing floods to the south and south-east ; and latterly, indecision 
(when the root of the evil was pointed out and the remedy urgently 
pleaded) have brought about the most unfavorable results, and as the 
extraordinary level of the high flood of 1855-56 in the Katjooree, cannot 
be looked upon as a maaimum, where the level is lowered and the spill 
increased ; it behoves the authorities to come to some early deci- 
sion, and direct the executive to act thereon, otherwise -a catastrophe 
will occur, (in the natural course of events) compared with which all 
formor evils will be considered unimportant. 

43. The key to the future safety and prosperity of the district 
was given by me in January 1855, it was a point regarding which 
there could be no doubt, and although I strongly urged the necessity 
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of levels and surveys, such were not absolutely needed to determine 
whether or not the volume of the flood should be controlled at the 
head of the Delta. As I stated the Mahanuddy was fully equal to 
receive the whole flood (whereby its channel would be scoured and ren- 
dered more easily navigable), every project tending to secure this 
desirable object should have been unhesitatingly sanctioned and 
immediately carried out. 

44. The Superintendent of Embankments, Captain Beadle, also 
saw the necessity of diverting the current into the Mahanuddy, and 
made a proposal for a weir, the heel of which was to extend from 
below Naraj. Now this project was either good or unfavorable ; and 
if the latter, it behoved the authorities to substitute a better ; 
whereas nothing was done but a sanction obtained, vide annexure 
. + No. 1970, of 24th November, 1855, (after the 

visitation by flood) to stack stone, to be 
he aise soa tian dae brought into use;* “as the Government 
required a well-considered report, before 

proceeding further than the above preparatory step.” 

45. Tn studying the records of the correspondence on the subject 
of the stacking of stone at Naraj (vide copy annexed for easy reference), 
I come to the conclusion, that Captain 
Beadle, fully alive to the urgency of the case, 
Parrett ria teal and seeing how he was trammelled by_ his 

own project being left undetermined, whilst 
no better one was forthcoming, directed Lieutenant Harris to carry 
out the work by “ stacking the stone in the shape it would eventually 
assume,” which order was met by active measures under Lieutenant 
Harris.” 

The Chief Engineer in his No. 3176 of 11th November,* 1856, 
apprised the Superintendent that “ the Go- 
yernment of India had given no sanction for 
the material to be brought into use ;” whereon the work ceased, and 
nearly another year has passed, and another flood is expected, and still 
the needful measure is delayed. 

46. Now as regards the spur or weir, one point is quite certain, 
that wutil the project which mects with the greatest favour from the 
authorities is sanctioned, the spur must do good; for the further the 
high watgr level at the head of the Delta is diverted, or held up, in the 


F, 
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* A year later. 
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direction of the Mahanuddy channel, the greater the scour in that chan- 
nel, and proportionally less will be the high water level down at Cuttack, 
(the object being, to prevent the direct spill and consequent increase 
of volume immediately below Naraj), therefore the spur should be con- 

a tinued, and this I have ordered on a conscien- 
: tious conviction of its utility. 

47, The fall in the low water level at the head of the Delta, and 
within the narrow rocky gorge, has led to a discovery of importance ; 
for on arrival at Naraj, I crossed the river, conceiving there might be 
natural spurs of stone, which extended in a sloping direction a long 
distance into the bed, necessarily deflecting the flood towards Naraj; 
thus, (it may be for centuries,) there has been (in addition to the 
natural wear and tear of the rocky boundary under Naraj)* a constant 
actiont tending, year after year, to divert 
the flood down the Katjooree. Again below 
the gorge, I found a similar but very exten- 
sive rocky spur on left bank, which has materially tended to break the 
otherwise direct alignment to Berhampore. 

A8. I immediately ordered blasting operations as far as practica- 
ble, and the removal of the stone by boat to add to the spur below 
Naraj. It is a practical measure, and I trust it will be sanctioned and 
orders given to carry out, after this flood-season, a systematic course of 
blasting and removing all the rocky obstructions for the more easy 
flow of the Mahanuddy. 

49, Time does not admit of it at present, but hereafter I would 
eut a channel through the head of the Mahanuddy sands at a lower 
level than the bed of Katjooree, and cause the low water current to 
flow therein by closing the head of the Katjooree channel, by means 
to be hereafter described. 

50. The great mistake hitherto made is inattention to deposits 
of sand at the head of the rivers and their escapes, as also in their 
beds, as such have an evil tendency by causing particular sets‘ of the 
current, whereas by levelling these at a trifling expense, incalculable 
benefit would be derived. ‘ 

51. On reconsideration of the subject of controlling the waters 
at the head of the Delta, I beg to offer for immediate attention the 
following measures. 

Ist. That operations on a large scale be commenccd (after the 


* (Right bank.) 
+ (From left bank.) 


+ - 


~ 


[ 112 ] 


. 6 
flood season) along the left bank of the Mahanuddy river from the 
Dompara hill (the commencement of the narrow rocky gorge) to 
Berhampore, to remove by blasting or otherwise the masses of project 
ing rocks which have hitherto tended materially to divert the current 
to the south, into the Katjooree, and also impeded the passage of the 
Mahanuddy flood in its direct and natural pathway. 

*2ndly. That similar operations be carried out below, Berhampore 
at the Temple and Faqueers’ island, indeed wherever the rock obstructs 
the Mahanuddy current. 

3rdly, That from the head of the spit of the sand below Naraj, 
at a, a channel be cut* (length to be ascertained by state of bed after 

* With its bed lower than floods) through the sand, to receive the low 

that of the Kutjoores. water current, and eventually the high flood, 
as they are shot out of the rocky gorge at Naraj. 

4thly. That tho low water current of the Katjooree at its head 
be dammed by means of brushwood é&c., &c., ¢ to d, and from d to b 
(where the depth is greater) by means of vertical floats (to be hereafter 
described), to rcar of which floating brushwood would be placed to 
create a deposit, when the the stone weir to rear of all will dam the 
current. This can be done economically. 

5thly. That attention be paid yearly to the state of the channel 
at the head of tho gorge between the Sedaissur and Dompara Hills, as 
the point whence a proper direction may, by judicious measures, be 
given to the pathway of the current; for instance, in 1855-56, under 
Sedaissur Hill a sounding was taken, shewing the extraordinary depth 
of 80 feet (or 164 deeper than the mean level of the sea) whereas at 
present in (Sune 1857 as seen by me) this great chasm has been 
entirely closed, and the channel filled by a great deposit (vide survey 
taken of the locality) which deflects the current to the Opposite or left 
bank, and thence by reason of the natural (rocky) spurs down tho 
Katjooree. 

6thly. That the channel cut by me in 1854-55 through the sand, 
in the bed of the Katjoorce, opposite the town of Cuttack (and which 
is to this day the pathway of floods) be continued to below the Salt 
Golahs, by measures similar to those employed by me, and the same 
time brushwood be ready to place at intervals in the channel under and 
along the revetment, to cause the pools to silt up by accessions of 
deposit. 


ner 
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Vthly. Lastly I would urge an early decision on the most import- 
ant point, viz., the measure whereby “the volume of flood is to be 
controlled at the head of the Delta.” Any obstruction within the 
rocky gorge, or above, would, I conceive, tend so materially, not only 
to throw back the floods in the higher reaches of the Mahanuddy as 
to eause considerable injury, but would decrease the impetus at the head. 
of the Delta, and thereby lessen the scour which is so necessary, for 
the purpose of clearing the silted up bed of the main river. Should 
the project brought forward by me in January, 1855, viz., the construc- 
tion below and opposite Naraj (vide position marked in Lieutenant 
Harris’s lithographed surveys) of a fiéche of masonry founded upon 
the rock or wells, and backed by rubble work, and extended if neces- 
sary to Dooblessur or the Temple island, (to confine permanently the 
flood at the -head of the Katjooree, and at the same timo by a gradual 
sweep lead the Mahanuddy floods down towards the Temple island) 
be not favorably considered, then I would advocate a dam or weir 
founded upon wells (in front and rear) extending from Naraj hill in a 
gradual sweep down to Dooblessur or the Temple island, which would 
effectually confine the Mahanuddy flood and cause it to flow deeply 
under left bank (where the alignment is so good). This line would be 
about 9,000 to 10,000 feet in length, and whilst the scouring action of 
the current would deepen the bed all along the left bank of river, it 
would, I conceive, at the same time throw up the sand to a level with 
the crest of the continuous stone weir, whence there wonld be a spill 
to the south down the Katjooree, and the floods would make for them- 
selves many channels through the waste of sand, when their velocity 
(and the danger to the revetment and country) would be considerably 
modified and readily controlled. 

52. It would be inopportune to canvass in this letter the detail 
of the work suggested to be carried out, as we have the experience of 
similar works in the Madras presidency, with the cheering certainty of 
success. 

It is sufficient that the root of the evil has been pointed out by me, 
as also the point undeniably settled whereat remedial operations should 
be vigorously carried out; and in earnestly soliciting the immediate 
attention of the authorities and the Government, to ge early consi- 
deration of the subject, with a view of arriving at a final decision, 
I would conclude by remarking on the great natural advantages at 

15 
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hand to assist us in the prosecution of the work : stone and timber 
in abundance, labour, if well remunerated, available to any amount, and 
in 8 to 5 years an energetic officer, unfettered with accounts, would 
give the Government a return for the outlay by opening a communi- 
cation for the conveyance of the produce of the higher reaches to tho 
Delta, the development of the mineral wealth of the hill districts, the 
waters in the escape, regulated at their heads by a system of dams, the 
navigation opened to the coast, and a cessation to the periodical visita- 
tions by inundation and drought, which have hitherto been the rule in 
a district, which ought to be a garden of fertility. 

Herewith I beg to annex memorandum, wherein I have to point 

8. out the causes of the evils existing in the 
embanked districts of Cuttack, and suggested remedies, and with refer- 
ence to the number and extent of breaches of the seasons 1854.55, 
1855-56 and 1856-57 that were left open, the annexed docket K. with 

x remarks, provides the necessary information. 

T have, I trust, shewn that it is the system, and not any particular 
individual, that is at fault ; also what I conceive to be the only practical 
remedy. 

The measures proposed by me must first be canvassed by En- 
gineers of experience, their opinions should be recorded, when the 
correspondence may be sent through the Commissioner and Collector 
of the district for the final decision of Government. 

In order to shew that I have founded my opinions on a practical 
knowledge of the district, I beg to annex dockets L. M. N. submitted 
by me in November, 1854. 





B. 


From Capram N. C. McLxop, Officiating Ex-Engineer, Cuttack Divi. 
sion, to CoLonen W. Saaz, Superintending Engineer, South-east 
Provinces,—(No. 412, Cuttack, dated 20th April, 1850.) 


Sir, 


e 
I wave the honor to forward the undermentioned estimates 
Nos, 22 and 23, dated this day, for annual repairs of embankments and 


r Wb 


“ « 
inspection bungalows (Balasore), Cuttack diviston, for the year 1849-50, 
amounting to Co.’s Rs. 2,032-3-94. 

2, Beyond a comparatively small sum that can be included 
under the head of annual repairs, no further outlay for earthwork will 
be necessary for this year. In order to save much time therefore 
Thave accordingly thus submitted the estimate ; but I beg permission 
to add that delay has not been productive of any disadvantage in the 
interests of Government. 

3. In reference, however, to this northern division, I may here 
forward the annexed memorandum relative to fictitious or useless 
bunds about which no matter of doubt can exist. 

Relative to this matter I shall be able to forward to you more 
details hereafter, but I think it as well to make you now acquainted with 
this general summary. 


Memo. of Fictitious or Useless Bunds, submitted by Carram N. C, 
McLeop, Officiating Ex-Engineer, Cuttack Division, with his letter 
(No, 412, dated 20th April, 1850.) 















































33 g, Re a of 
2 “a 
Name of Chukla. BES sea a3 Remargs, 
ames] § 
8 a 
Ultee, wi... 13§ Tip | 63 
Utteecone, 41 23 18 
Tishneah, .. 194 | 12 7h 
Barrah, ..... 27s | 153 | 11E 
Jyepore, .. 0 0 0 |Not sufficiently known yet, 
Bhuddruck, 26} ) 25 1} seo Report of Superin- 
Balasore, .. 123 ae 5 tending Engineer on the 
Bustah, ...: 8} 4} 4 supposed sea bund, 
Total,...) 148} | 948 | 53g 
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Carrain Apsort, with his No. 159, of 26th August, 1850, sent the 
following statement. 
Statement of useless Banks or Bunds brought within present Mileage 
of the Embankment, Northern, Central and Southern Division of 
Cuttack Division. 





Fictitious Miles 


Supposed jor  useless| rae 
Name of Chuckla. Mileage. |milesof Em- to aha Remarks, 

































bankments. 
Central. 
Buckrabad, ......... 88 4 548\ 25 6 200) 12 6 340 
Deagaun,...... ...| 63 2 180} 44 6 530) 18 83 110 
Baloobissee, 79 5 510| 34 7 490! 446 20) 
Benahar, ...... 75 1 447) 45 2 20) 29 7 427 
Asseressur, ... 510 0} 30 2 550) 205 110 
Puddunpore, 22 0 875) 164 S| 5 4 370 
329 7 72) 197 5 475) 182 1 257 
Southern. - 

2 Serain,.... | 272 7 800| 127 1 68} 145 6 632 
Rahang, ... | 564 10, 313 Of 253 10) 
Puchum Dobye,...; 54 0 200, 22 0 200] 3820 0 
Lymbye, ........66+ 63 0 30! 300 0) 330 380 
Koordess, ........- 50 1 (60/ 284 0) 215 60 

272 7 300, 127 1 68) 145 6 632 

Northern, 

Ooticone,..........55 410 0} 230 48 180 0 
Jehajpore, | 23 1 235) 18 5 220), 44 15 
Barsah, | 274 44 162 Of 112 44 
Tifaneah, | 195 99 12 8 99 74 OF 
Bhaddruck, | 262 0 250 0 12 O° 
Balasore, ... .| 123 16 73 16 50 0 
Bustah, | 821 58 41 58) 40 O 
Ultee, ...cecceeee + 18 5 118) 74118) 61 0O 

171 5 619, 114 0 569} 575 59 

Memo. 


Chuckla Rahang supposed Mileage 65-4-10 and not 
56-4-10, difference 9 miles; therefore for that 
Chuckla 40-3-0 and the total will be, ......000..0... 7838 4 3831 
And total fictitious, oc. c cee Basideteauacniesebe oun 344 4 548 
wae : 
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“ . 
Total amount of present or supposed Mileage, ...... 774 4 «831 
Do. of useless or fictitious Bunds, .*........., 438 7 443 
Remaining, .................. 3885 4. 548 


Those written as remaining will, as opportunities offer, require 
further testing. 


C. 


From Caprain J. P. Brapie, Superintendent of Embankments, Lower 
Provinces, to the Chief Engineer, Lower Provinces. 


Sir, oe. 
I gave the honor to submit for record Lieut. Short’s No. 53 
of the 4th January, 1856, with accompanying statement. ‘ 

Lieut. Short has accomplished an arduous task in placing the 
Cuttack Office in order: he has brought together, and strengthened 
an establishment that had been distraged by constant changes of 
officers, and an absence of confidence and of. method on their part 
in directing the working of the division ; he has conciliated the Zemin- 
dars and their agents, and won the good-will and co-operation of all 
in the division from the Civil Officers of Government to the lowest 
grade of official, with one exception. Lieut. Harris thus enters upon 
his duties favorably. Office arrears closed, no complaints to be enquir- 
ed into, and everybody prepared to assist the department, and the 
information given him by Lieut. Short (who took the greatest pains 
to make him acquainted with: all the details of the division) will 
prevent his having to serve any long apprenticeship of experience, 
and enables him at once to commence upon work. 

Ttrust you will recognize Licut. Short’s good working of the 
Cuttack division and office. He did all that one man could do 3 and it 
will be satisfactory to him to learn that his hard work and good spirit 
have won for him the commendations of the head of his department 
and of Government. 

T earnestly request of you to relieve Lieut. Harris of the .roads 
and buildings without any delay. The separation is as necessary for 
the well doing of the above works, as it is for the sake of embank- 
ments, 
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D. 


Extract from a letter from Caprain J. P. Beavis, Superintendent of 
Embankments, &c., to Lizut. C. Harris,—(dated 13th December, 
1854). 


Ws took 8 sections of the Dhya river bed in this low track, and 
as the salt tides reach up to Keenness and the bed is very contracted, 
it is quite clear that the Katjooree floods which are passed off by 
means of the Kokhai branch cannot possibly be passed off by the 
Dhya exit into the Chilka Lake; and as the Bargovee, falls into the 
Dhya, and also the Noon, which carries off a great portion of the 
drainage of the Pooree district, the floods must escape somewhere, 
and it is this necessity which produced Lieut. Short’s project for 
making a cut from the time of the Bargovee to the Gus lake. 

We examined the project, as far as an examination could be 
carried out without levels, and the result was very satisfactory. Ona 
rough calculation, I made out that the cut would cost from 20 to 
25,000 Rs. to complete it with bunds, and that the effect on the Gus lake 
@ould be to raise its level p&rhaps two feet ; but this calculation was 
very rough, and no allowance was made for the water that now finds 
its way into the lake from the floods of the Bargovee, breaking, pouring 
over its bunds, I do not consider from a prim4 facie view of the 
project that the station of Pooree would be in the least way en- 
dangered, and I understand that the Zemindars think very favorably 
of the plan and are disposed to assist in its execution. It remains 
for Mr. Rayner to take the necessary levels. 


G. 


From Captain W. D. Suorr, the Officiating Superintendent of Em- 
bankments, to Mr. Assistant Supervisor J. McMuiay, in charge 
Central Cuttack Division,—(dated Cuttack, 17th June, 1857.) 

Sir, 3 
T nave tho honor to request you will take immediate measures 
to remove as much as possible the natural stone spurs situated along 
the left bank of the Mahanuddy river above and below Naraj, and 
boat the material to the point where Lieut. Harris, commenced to 


* Below Naraj at right bank 


of Katjooree river, 
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stack* it, and continue the spur as far as 
possible, agreeably to the instructions which 
Lieut. Harris has been requested to give 


you. This is a most important measure, and I beg you will give your 
best energies to its execution. : 


—— 


K. 


Abstract Statement shewing what number of breaches occurred, were 
closed in, left open, and recurred in the Central and Southern 
Divisions of Cuttack Embankments during the seasons of 1854.55, 
1855-56, and 1856-57. 











































1854-55, 1855-56, 1856-57. 
S A 18 lf 5f8 -8 (2 TB Be (8 1B 
Ele |B lgSle fo 12 |S5/E [2 (8 [5 
3 3 Did d ne ay nix 
3 1S j2 [8:8/38 [2 ie |Ss5]8 we | B38 
oye |8 fgele ss IB peels Jo ~ 
2 |g alesis Bee ‘a 
a ie 8 Seale ig lecieai* je |B 
B | od[a 2 B Es(38)90 Je ard 
3 Bi, Bslesis a Ig esfenie sl, (#8 
G (Pgig gd 2 gS os lS /BS/S os Bolg lye 
‘a SIF ofS Slag o S/S 8-08 |S of El. ola =o 
& [PSs 218 seals oy Be gleals gis Se aa 
fa gg 2)\B 2S pl. al eb ole al. o). elk Bb 
2 E223) gsale23 2 pelo spe SiS lols 
3 GViEviae sore sigs Pie s/s) 8 2 ese} 
ee bol oS af BIS wo S aod ale S1S al - S of 2B 
3 Ae gael ale gia ss ays ola ga 8) Sy a 
g fa elagl S/F Sleds slsgle vb cietlcelee 
a SSS SSE els siss|bs/k else a.8/B 3/2 8 
4 6 FS PE Fee Ee es 
Central 
Cuttack.| 474! 445} 99) 714) 92 280, 86 
Pooree. | 626) 610 16, 547 6 91, 89 
H 
Total,... |1100)1055| 45! 378l360/1261| 98 371) 175 



































(Sd.) W. D. SHORT, Carram, 
Offg. Supdt. of Embankments, Lower Provinces. 


This is a very valuable document tending to prove the point urged 
by me, viz., that unless the flood at the head of the Delta be controlled, 
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the volume passing to south must increase, and that the channels are 
unequal to give it vent and the embankments imust be proportionally 
breached and the coustry desolated. In the central division where the 
flood, although great, has ample water-way, there were in one season 
78 breaches closed and re-opened and with those left open (29) a total 
107, or nearly 4 of the money thrown away, and in the next season 
129 x 92 = 319 left open and re-opened out of 807. 

Again, and more particularly in the southern division in one season 
ono half the breaches closed were re-opened, that is 300 out of 626, and 
in the next season 215 out of 553. Such a state of things is simply 
throwing away money to no good purpose. i 

(Sd.) W. D. SHORT, Caprain, 
Officiating Superintendent of Embankments, Lower Provinces. 





8S. 


Memorandum submitted by Caprarn W. D. Sxorr, Officiating Superin- 
tendent of Embankments (and late Officiating Executive Engineer, 
Cuttack Division), pointing out the causes of the evils existing if 
the Cuttack Province, aad suggesting remedies. 


Tun Mahanuddy river rises in the province of Nagpore, and 
flowing in a direction from West to East about 100 miles, turns 
suddetily to the North for about 100 miles, when running to the north- 
east about 150 miles, and passing the town of Sumblepore, it flows 
eastwards, a distance of about 200 miles, to the head of the Delta, 
in the province of Orissa, and thence eastwards for a _further distance 
of 68 miles, falling into the sea in the vicinity of the False Point 
Light House, its total length therefore may be estimated at about 600 
miles. 


2. No detailed knowledge of the river above the Delta was 
recorded prior,to Lieut. Harris’s“survey and 
levels undertaken in 1855 and 1856, whith 
commenced at Bydessur (28 miles above the head of the Mahanuddy 
Delta), where the riyer for 34 miles has had a width of 2 miles, which - 
continues to 12 miles below it, when it narrows between‘ the, Rowtra- 
pore and Domparrah hills, below which it expands to a greater width ; 


Vide Lieut. Harris, Plato 1. 


on 
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and lastly, before entering the low flat lands, contracts to less than 
half a mile within the rocky neck or gorge, (formed on the right bank 
by the Sydessur and Naraj hills, and on the left, by the Domparrah 
hill, and the rocky boundary below it), then, immediately below the 
Naraj hill, the pent-up volume is shot out over the waste of sands 
at the head of the Delta. 

3. The neck of the river from Sydessur hill to Naraj is about half 
a mile in length and less than half a mile in breadth, and rock-bound 3 
it is only therefore from below Naraj hill (where the volume debouches 
into the plains and the Katjooree river is thrown off) to the coast, 
a distance of 68’ miles, that it becomes a question for consideration, 
how the water can be controlled to benefit central and southern 
Cuttack by means of irrigation. 

4, Above, where the river is confined within rocky boundaries, 
the section of the bed represents a series of basins, within which the 
flood is, it were, heaped up, because arrested below by the narrow 
rocky neck wherein the velocity may be said to be initial, but imme- 
diately below Naraj, the velocity for the first 6 miles in tho Katjooree, 
9 miles in the Mahanuddy, as also the fall in the bed, is greater than 
from these points to the sea, and as the depth of water, velocity of 

‘current, slope of bed, and tendency of the volume to fall to the south 
and south-east is the greatest at the head of the Mahanuddy Delta, 
the directing and controlling power should evidently be applied at 
this point. 

5. Up to a recent date, that is to about 1840, (vide the revenue 
survey maps,) the direction taken by the greater portion of the volume 
was down the main channel, that of the Mahanuddy, and the country 
was embanked by the landowners according to necessity, or the ° 
fluctuations in the levels of the high banks, which were from time 
to time eroded by changes in the set of the currents, as described 
in the subjoined report. Thus, it is only since 1840 (owing to the 
removal of the high ridges of sand, at the head of the Katjooree river, 
and the consequent fall down the river) that the water-way of the 
Mahanuddy has been steadily decreasing, and the rise in its bed 
(owing to the decrease of scouring action) proportionally increasing, 
until in 1857 I. found the climax had been reached, the bed of the 
great Mahanuddy having so silted up, as to have become, for the 
first time on record, dry (with not even a low water current), whilst 

16 
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the head of the Katjooree took in the whole of the low water current 
(which flows from January to June), and its bed so scoured by the 
increased volume of flood, that the level of the low water, at the 
head of the Delta, was two feet below that of all former periods, which 
accounts, in a great measure, for the absence of all water in tho 
Mahanuddy channel. 

6. The nature and efficiency of the protective measures carried 
out up to 1840 and from that period up to 1856, have been detailed 
in a separate report, and in proportion to the ignorance, procrastination 
and diversity of opinion on the subject, the evil increased and when 
it is considered (vide annexed report) that during a period of 9 years, 
remissions of revenue to the great amount of 23} lakhs of rupees 
were granted, and that from 1848 to 1856 the inundations increased 
yearly (calling for continuous remissions), itis a source of wonder 
that the Government did not discover through its officers,the root 
of the evil, and thereon invest capital to counteract it, whereby a 
good and certain return for the outlay, not to mention the permanent 
benefit of the community and the prosperity of the province, would 
have resulted. 

7. There were no native works (excepting a few sluices) in 
existence, to point out that at a date prior to our occupation, any 
value had been attached to the great volume of water rolling uselessly 
to the sea, and nothing permanent has been since attempted to turn the 
adyantages to the benefit of either the Government or the people. Heavy 
as the expenditure has been in the aggregate (vide annexed table), no 
permanent good has been effected, every remedial measure or scheme 
of improvement, having been invariably adopted at points where the 
effect has been patent, rather than against the cause of the evil (which 
was yearly increasing) ; for instance, the town of Cuttack had been 
threatened with destruction for many years, owing to the known 
insecurity of every part of a revetment founded upon sand, and ever 
liable to be undermined and breached, with the level of the highest 
flood 6 feet above that of the town, (and 7 feet in 1855-56) when, to 
counteract this, various schemes have been, from time to time projected, 
viz., breaking banks of stone, &c., &c., and finally Mr. Simms, the Civil 
Engineer projected (I believe) the future permanent safety of the town 
and revetment (which were not worth such an outlay) by the con- 
struction of a well founded work, at a proposed outlay of some 18 
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lakhs. Every view appears to have been limited to the protection of the 
town and cantonments, which are not, either from their position or 
intrinsic value, worthy of consideration, when compared with the perma- 
nent interests of a great province ; thus, one object to be reported upon 
yearly has apparently cramped the character of all measures, whereas 
had more enlarged views, when entertained, been laid before the 
Government for their favorable considera- 
tion (vide my report of January 1855), I 
believe the result would have been an order,— 

1st. To abandon Cuttack as a station, and occupy a new, and in 
every way, a better, site for it, on the crest of the rocky plateau on the 
opposite or left bank of the Mahanuddy river. 

2ndly. To compensate the house-holders not only for the certain 
loss of their houses, but enable them to rebuild these in a regular form 
near the, new cantonment, which ought to be builf, more as a strong 
Military post, having a command over the town and the approaches 
(the natural features andthe stock of material being well adapted 
for such measures). 

8rdly. The public offices constructed in the centre of the new 
Military post, and double-storied, the lower portion for records (which 
in our department are invariably allowed to be lost or eaten up), the 
upper for the offices of the several departments. 

4thly. Excavations of great tanks on the rocky slope of the 
hill (below the new cantonment), which could be yearly cleared and 
refilled by the floods, for the health and benefit of all parties. 

5thly. The construction of a very heavy embankment below the © 
town and Civil lines, connecting the right bank of the Mahanuddy 
and the left bank of the Katjooree, to protect the lower part of the 
island at top of which Cuttack is now situated. 

Vide Plan. 

6thly. The abandonment of the town and cantonments, and the 
removal of the whole of the stone in fort Barabutty and revetment, - 
(by tramways over the sand) to form (in one or two seasons) at the 
head of the Muhanuddy Delta, a great and permanent dam or weir, 
to control (for the future) the floods, divert the main volume and make 
it run into and scour out the Mahanuddy, render that river navigable, 
control the volume to the south and south-east, (which now causes 
desolation) and develop a system of irrigation. No sooner would the 


Docket B. 
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chief measure be carried ont (viz., the stone dam or weir at head of 
Delta) and its effect seen, than opportunities would be afforded to 
study practically the conditions of the several rivers or escapes, and 
year by year the Government would obtain satisfactory results by an 
increase of revenue, (the present settlement I believe having nearly 
lapsed ;) cessation of remissions which are now the rule, and increased 
prosperity to a great district with means of water-communication to 
the coast, whence the produce of this fertile Delta might be made 
available for the relief of less favoured tracts. Iam of opinion that 
nothing Jess than the acceptation of the means proposed by me, will 
afford the Government any permanent good, whilst there is nothing but 
protracted anxiety, with the probability of the occurrence of some 
sudden and terrible catastrophe, by indulging in further procrastina- 
tion, and throwing money away in endcavouring hopelessly to save 
the revetment and town, and stem the Katjooree flood, whilst the root 
of the evil is not attacked and overcome. I would now record what 
I conceive the causes of the many evils which have tended yearly to 
detcriorato the security and prosperity of the central and southern 
province of Orissa, and to suggest the remedies. 


REMARKS AND REMEDY PROPOSED. 


There can be no question regarding the ignorance of all parties 
Ciuee up to December 1854, as to the neces- 
1, Ignorance up to December 1854, sity of controlling the volume of water 
of the root of the evil, viz. the nen-con- een 
trolling of the volume of water at the at the head of the Delta, for no indi- 
head of the Delta ; and from January . 
1855, vide docket B. inattention fo vidual had ever suggested aught to 
the remedial measures proposed, and invite attention to this, the main 


1897, nae cot aig genie point, but all had, as proved by the 
oniauel # mohientons subjects works undertaken and the - special 
committee (headed by Mr. Simms, C. E. convened at Cuttack to 
provide for the efficient safety of the revetment and the town), adopted 
measures, and made suggestions against the symptoms produced, with. 
out touching upon the root of the evil. In 1854 the increase in the 
volume and velocity of the flood down the Katjooree river, and the 
consequent terrible visitation to the province led me, (as officiating 
executive Engineer) to interest myself deeply on the subject, when, 
from examination of the head of the Delta and comparing the then 


state of deposit with that (portrayed by the revenue survey maps) 
oo 
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in 1840, I became convinced, and reported specially (vide annexed 
copy) in February 1855, that all measures, 
Docket E, . 

of whatever nature, carried out where the 

symptoms were, would be abortive and that unless effective measures 
were immediately taken to control the flood at the head of the Delta, 
to divert the volume into the Mahanuddy river (its main channel, 
and so fully equal to receive and discharge it), and thereby lessen 
the excess volume poured down the Katjooree channel, the inevitable 
result would be the destruction by inundation of Cuttack, the desolation 
of the south-eastern portion of the district, and more particularly 
of the southern or Pooree division, and last, though not least, the 
silting up of the bed of the main stream (the Mahanuddy). Thus, in 
January, 1855, I recorded my views, and thereon claim the originality 
of discovering the root of the evil, and conceiving the plan of controlling 
the waters of the great Mahanuddy, and although the work proposed 
to be executed, viz. a fléche of masonry may not be the most effective 
means, ignorance of the nature or detail of works constructed at 
Madras for a similar purpose, led me at that time to propose a 
measure, which appeared to me to have the double advantage of 
giving a limited rock-bound escape for the Katjooree (and thereby, 
water for the population aj Cuttack from November to July,) and 
also confining the Mahanuddy at a point, where the volume takes, 
as it were, its first spring into the Delta, whence the current would, 
for the first mile or two, take its direct and proper pathway. The 
fall of the torrent over the masonry weir would distribute the volume 
and lessen the velocity toward the south and south-east, whereby 
the revetment, town and district would’ be preserved from a volume 
of water, which cannot, under existing circumstances, (particularly 
when met by spring-tides and adverse monsoon) be passed out through 
the natural vents, without a continuous breaching of embankments. 
I am inclined to adhere to my original proposal, viz. to construct 
the dam or weir in the form of a fléche, and leave a clear vent at 
the head of the Katjooree (between the rocky boundary Naraj and 
the work to be carried out opposite to it founded upon wells), whereby 
an efficient scour would be given down the then limited head of the 
Katjoorec, and a deep clear channel maintained for navigation, &c. 
The weir (founded upon wells) to be commenced opposite to, and 
at a distance of about 500 feet from Naraj; and to extend with a 
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curve (nearly parallel to the left bank of Mahanuddy) to the Temple 
Island, whereby the flood would be retained within the Mahanuddy 
channel, and scour out its bed (which is 
well able to contain it) as also those of its 
several escapes. Should this not be considered the best project, then 
it remains only to have a continuous weir or dam from Naraj to the 
Temple Island, the details of the work in 
either case will be founded upon the experi- 
ence of similar works in the Madras Presidency, from whence the 


Vide Plan. 


Vide Plan. 


information may be procured. 

Conceiving that there is not a doubt but that the Government 
will order the execution of the only measure likely to be of any 
practical benefit to the district, and considering that time is money, 
and that the evil is yearly increasing by procrastination, the means 
of carrying out so extensive a work must be examined into. With 
abundance of stone at the site, with good hydraulic lime, labour 
cheap and, if well remunerated, available to a very large amount, it 
appears that energy alone is required to give the Government a return 
for the outlay and security to the district. 

The quarrying of the required quantity of stone, and placing it in 
position would occupy, I conceive, five or six seasons, during which the 
evil must increase, viz., the lowering of the Katjooree bed, to the detriment 
of the main stream, to re-open which, the difficulty will be increased 
an hundred-fold. 

The earliest and most practical measure to meet the evil and 
provide the remedy, is to abandon the revetment, the town, and Civil 
and Military buildings and to‘select a new, and in every way oxcellent 
site, on the rocky plateau on the left bank of the Mahanuddy, 
opposite to the present cantonment, the stone of the revetment and 
fort is ready cut, and would provide in one or two seasons the material 
for the weir, and could be conveyed readily to the site over tramways. 
Compensation to be given to the towns-people for the probable loss of 
property, with a trifle in excess to enable them to rebuild on the opposite 
bank, and the new station to be constructed more asa Military post, 
with the public Offices concentrated therein. 

The lower part of the island (at head of which Cuttack is situated) 
to be protected by a substantial embankment (a mile below the town), 
when the waters would spread over the head of the island, raise the 
level ap lose their influence for evil. 
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When a practical knowledge, from careful personal survey (which 
2. Inattention to the the inspection of a mere plan does not suf. 
changes yearly occurring in the ficiently convey), has been obtained of the 
formation and position of the i. 
great deposits at the head of vast field of deposit at the head of the 
the Mahanuddy Delta, Mahanuddy Delta, and it be considered that 
the flood, before it rises in excess, glides over without disturbing the 
deposits, the influence on their height, and position, in deflecting the 
current, is of considerable importance; and if the existence of an 
ordinary deposit in the bed of a river, (in causing a set against the 
bank,) be injurious, how proportionally important must be that of the 
sand hills at the head of the Delta. 

Prior;to 1840, the revenue survey map shews the position of sand- 
bank acting as a great spur to deflect the 
current away from the head of the Katjooree 
into the Mahanuddy river, and in proportion as this was eaten into, 
the head of the Katjooree enlarged, till finally it receives the whole 
of the low water current. Simple, economical, practical, and timely 
measures, which tend to influence a current at its outset, are neglected, 
and when the evil has occurred the opportunities for effecting good 
are lost. 

1. The Byturnee, a large river, the boundary between northern 

8. Inattention to the position of and central Cuttack, had a fine well- 
sitet tr eat tiie at ST! soured channel, and immediately bo. 
Mahanuddy and other rivers, where- Joy (half a mile) the point where 
by the volume of water is retarded, 
or deflected and unequally disturbed.’ the J: uggernauth road crosses, there 

There can be no two opinions on was small unembanked escape fall- 


this point amongst practical men, 


suilice it that I will adduce the evils ing into the Kursooah river, » deposit 
that havo resulted from either igno- A e. 
rance or inattention to this point, of sand formed just below the ghaut, 


Vido Plan. 
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and increasing, deflected the current against right bank, and after a 
serics of years, the escape has more than doubled in section, con- 
veying to the Kursooah an excess of flood, which that river falready 
over-fed by the Brahmaney) cannot contain. “This causes enormous 
preaches in the Kursooah, destruction to the lands by sand deposits, 
and a proportionate silting up the main stream (the Byturnee) where- 
as had 200 rupees been timely expended in cutting through and 
removing the deposit (which ought now to be carried out) is tracts 
would have benefited. 

2. Again the Kursooah channel has been scoured by excess flood 
from the Brahmaney, the country has been yearly more and more 
devastated, simply because a great sandbank near the head of the 
Kursooah has been allowed to deflect the current from the main chan- 
nel; moreover a former petty channel from the left bank of the 
Mahanuddy (falling into the Kursooah just above the ghat) has 
doubled in section within a few years, to the manifest injury of the 
Brahmancy channel, whereas, measures should be instantly taken to 
dam up this escape effectually and permanently, cut away the great 
deposit in Brahmaney, (near head of Kursooah) construct a bold 
spur at head of Kursooah (left bank) to deflect flood into Brahmaney, 
when that channel would be scoured, and I believe, with a weir judi- 
ciously placed, for which material in abundance is available, it might 
be rendered navigable for light boats. 

This is a very important point, and an outline survey should bo 
made at once with a view of orders being given and timely sanctioned. 

Again a short distance below the passage of the Brahmaney river 
on right bank, the Kenerwah nullah runs, and falls into the Beropah ; 
now this channel, from an escape, has become a river, conveying away 
an excess volume from the Brahmaney, whereby the fine deep channel 
of the latter is deteriorated by silting up. I strongly recommend a 
weir across the head of the“Kenerwah to throw back the water into the 
Brahmaney, and at the same time regulaty the flood down its own 
channel; which, with the measure,* would make the Brahmaney 

* Par, No. 2. a fine channel. 

3. Again below the salt golahs, the Brahmancy throws off the Chota 
Brahmaney, originally a petty escape or canal, embanked throughout. 

A very extensive sandbank in the Bara Brahmaney below the 
head of the escape, by impeding the current has caused the head 
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of the Chota Brahmaney to widen, whereby excess flood Feurly rushes, 
breaching the embankments enormously, and swamping a fine and 
extensively cultivated tract. 

This could and ought to be readily prevented. - Remove the ob- 
struction and regulate the head of the escape by spurs, when extensive 

* estates will be fertilised, instead of being ruined. This could be done 
at once. 

4. Again the Gungaotee nullah is an escape from the left bank 
of the Beropah, and is intended to carry off the drainage of an 
extensive tract west of the Juggernauth road. The drainage from 
the range of hills tends to scour its channel, in addition to which 
an excess volume is poured into it from the Beropah by reason of 
inattention to the state of deposit in the bed of the Beropah, near 
the head of Gungaotee. The excess flood, whilst it scours the Gun- 
gaotee, inundates in excess the open country oneither bank, and 
deteriorates the channel of the Beropah by lessening the scour. 

5. Again the head of the Bara Chukertollah river has been 
unattended to, and the bed has silted up considerably. It has a fine 
capacious channel with high banks, and, in my opinion, means should 
be adopted to deflect a greater body of the Mahanuddy flood therein, 
when this river, with its continuation the Noon (which has a fine, deep 
and very direct channel, with the tides serving well up it) would be 
the most direct and favourable channel of communication between 
Cuttack and the coast at False Point, whilst the measures already 
advocated by me to regulate the head of the Kursooah, close its 
second channel, and throw the greater body of water into the 
Brahmaney (and also regulate the Kamereeah channel) would make 
the Brahmaney a second channel of communication to the coast at 
Dhamra. . 

6. Again the head of the Chota Chukertollab (im all seasons 
of heavy flood) receives an excess volume or flood, which its originally 
‘narrow tortuous channel cannot pass off; hence the embankments at 
the bends of the stream are heavily breached, the country inundated, 
and the crops’ destroyed. Means should be at once taken to regulate 
the channel at head, and deflect the volume more into the Noon river. 

7, Again the narrow tortuous channel of the Sookhpykha, 
running out of the right" bank of the Mahanuddy, has been unattended 
to, the consequence of which has been increased volume of flood, 

a 17 “ 
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which has breached the embankments at the angles, and injured the 
villages and cultivation. F 

8. ‘Again the head of the last escape from the right bank of 
the Mahanuddy, the Pankpaul river, has, owing to a large deposit 
in the main stream deflecting the current, so increased, that the 
Pankpaul receives an excess volume which breaches (enormously) 
the originally fine line of embankment carried out by Captain Rigby, 
and inundates the extensively cultivated tract to the south. This 
evil might and ought to be readily remedied by simple measures at 
the head of the channel. 

9. Again, about 3 miles below Cuttack, the Katjooree river throws 
off the Soorooah, the right bank of which is embanked throughout. 
Now, this was originally a small escape, but owing to the natural fall 
in that direction, and inattention to the head of the channel, a greater 
volume of water has, for years, passed down it, scouring it to a very 
great degree, and as the vent is unequal to pass off more than, I 
believe, one half of tho volume poured into it, the consequences have 
been, of late years, terribly disastrous; the heavy embankments 
swept away in one instance 1300 feet continuously, the flood sweeping 
to the south and carrying devastation with it. Whilst this has been 
going on, the main large channel of the Katjooree, with its high-banks, 
has silted up proportionally, especially near the head of the Soorooah. 

Now immediate measures should be taken to remove the sand, 
and cut a channel at a lower level than that in the Soorooah, and 
deflect the current therein by heavy spurs from the right bank of 
Katjooree above head of the Soorooah. This, indeed, is a most impor- 
tant and urgent point, and the Katjooree should be made to carry 
off its proper volume, when the country to the south of the Soorooah 
will be preserved. 

10. Again the Katjooree river (below the mouth of the Soorooah) 
after throwing off its excess"flood down the many channels along its 
right bank, rejoins the Mahanuddy (vide plan*) with a considerable- 
body of water, at a point where the last 
escape (the Olouka Nuddee) leaves it, the 
greatest variation has been allowed to take place, viz., the head of the 
Olouka has yearly increased, and this channel (embanked throughout, 
and formerly intended as a canal for irrigation), has so enlarged as 


to receive by one half a greater body of water than it can give vent 
a « 


* Revenue Survey. 
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to; consequently the embankments are fearfully breached and the 
country desolated, and at the same time the Katjooree channel has 
deteriorated proportionally. This state of things should be at once 
remedied by reopening the Katjooree channel and controlling the 
head of the Olouka, or the evil will, ero long, be irremediable, except 
at a very heavy outlay. 

11. Again with a similar view the head of the Bilookhye Nuddee 
(situated above that of the Olouka Nuddee) should be controlled, 
as at present an excess volume passes down its channel to the detri- 
ment of the embankments and the country, and deterioration of the 
Katjooree channel, and, at the same time, the dam at the head of the 
Jumpooa Nuddee should be efficiently looked after and secured. 

12. Sufficient importance has not been attached to the head 
of the Daib river which runs out of the right bank of the Katjooree 
below the Soorooah river. This is a very fine deep river, tidal up 
to and above Daibdale, and very good sized vessels have, of late years, 
entered the river from the Madras and Bombay presidencies to traus- 
port the rice of the district. A very little attention to and expenditure 
at the head of the Doel and below to Daibdale, would enable large 
boats to come up within a short distance of Cuttack. 

13, Again, in the southern division, a weir might be judiciously 
placed across the head of the Kokai river, to regulate the flood 
to the south ; indeed this would be of incalculable benefit, for if the 
measures proposed to control the Katjooree at its head be not speedily 
executed, a sudden erosion of the stiff projecting right bank at Char- 
gurreah would lead the flood to make for the south (as it now does 
yearly in excess), when the embankments would not only be breached 
enormously, but the southern division would “*becomé an extensive 
jheel. : 

14. Again, the head of the Kushudra river, formerly a fine 
escape from the left bank of the Kokai, has silted up very consider- 
ably, and measures should at once be carried out to remove the 
deposit, and deepen the head of the channel to a level with the bed 
of the Kokai, when this fine escape would carry off its proper quota 
of flood, and ease the Bargovee and Dyah channels. Indeed a weir 
might with great advantage be given across the head of the Ku- 
shudra river. Stone could be obtained from Bhobanessur and the outlay 
would be readily returned by the increased prosperity of the country 
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{along either bank of the river) and the safety of the embankments 
on the Bargovee and Dyah rivers. 

15. Again, with similar advantage, a weir might be thrown 
across the Kokai, stone in the vicinity bemg abundant at Bho- 
banessur, above the head of the Bargovee and Dyah rivers, whereby 
these channels could be regularly adjusted, at a point where at present 
the greatest variation occurs, to the detriment of either one or the 
other of these channels and their embankments. 

16. Again the head and channel of the Kouchee nullah, which 
falls out of left bank of the Bargovee, a little above the road ghaut, 
has been neglected. Its importance has not been sufficiently. recog- 
nised, and measures should be at once adopted, on a large scale, 
to clear, open, and enlarge the head, improve the channel, remove 
deposits, strengthen the embankments and make this channel a fine 
efficient escape for the Bargovee floods into the Sur lake, when the 
lower reaches of the Bargovee will be eased, and the embankments 
be less tried; moreover, during high flood level and simultaneous 
spring tide, the waters which are pent up in the Bargovee would pass 
off into the Sur lake and the enormous breaches on the Bargovee 
would not occur. 

17. Again, the same measures may, with advantage, be carried 
out during the working season (and flow of low water current) at the 
heads of all the silted-up escapes leading out of the lower reaches 
of the Bargovee; whereby, at a trifling yearly expense, much evil 
and irregularity will be uprooted to the benefit of the district and 
the relief of the embankments. 

Embanking (as a system) throughout the Delta must have existed 

de Gea oot ata Very: early period, and Iwould conclude 
founded upon erroneous prin- that the individual who conceived and exe- 
ciples, conti nes anived a, cuted such a work as the revetment, may 
vast expense against all reason have turned his attention also to benefiting 
and exporience. 
the interior of the district, and if so, pro- 
tective measures must have existed for 7 or 8 centuries. At such an 
early period the general features must have been, as far as irrigation 
was concerned, very different ; for the Mahanuddy was then the main 
stream, receiving and carrying off the great volume of flood, and the 
Beropsh, e great river ; as exemplified by the revetment, still found at 
one locality, in every way similar to that on the Katjooree. The banks 
6 ; 


. 
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of the Mahanuddy were ever high, and even to this day (excepting the 
lower reaches) the embankments are in isolated lengths, only across 
dips, proving that the channel was and is fully equal to contain its flood 
without detriment to the count , whereas the Kokai and Katjooree 
were, in comparison thereto, small escapes. 

However, in proportion to the change effected at the head of the 
Delta and the increase of flood to the south, arose the necessity (in 
ignorance) of embanking in excess to the south and south-east. 
Small irrigating channels became nullahs, and nullahs rivers, and as 
year after year the increased erosive action from excess flood cut away 
the banks with their embankments, curves, called dobundees or retired 
lines, were carried out as seen to this day. This work of ignorance in 
“attempting to Oppose volumes of water by imperfectly constructed 
earthen embankments” answered, in a measure, at the heads of the 
channels where the section was large, but in the lower reaches where 
the section is one-third less, the embankments (originally marginal) 
have been, as necessity called for it, raised to the extreme, in the 
vain hope of confining the flood, which has resulted in enormous 
breaches and proportional throwing away of “money in closing them. 
When it is remembered, that all the rivers and escapes in the 
Delta are Sunnel-shaped, (the section below one-third, and quarter, and 
half less than that at the head), that the flood must find vent, that it ig 
not only impeded by the narrowness of channel, but by powerful . 
spring tides driven up by a strong monsoon ; and that, as the volume 
of’ water rises over the banks to ease itself laterally, heavy embank- 
ments impede it, it cannot be wondered at, that the pent-up volume, 
checked below and laterally, forces its way through the weakest part of 
an earthen embankment, : 

We found embankments, and continued to raise them, because 
it appeared more economical to do so, than to construct new lines, 
forgetting that thcy were raised under a wholly different state of 
things, and we ignored the necessity of a change of system to meet 
the altered circumstances 3 whereas, instead of increasing the embank- 
ment sections, the marginal lines should have been abandoned, and 
new well retired lines carried out, more particularly along the lower 
half of the river. The ignorance and inexpediency of past measures 
is now made known, the means to regenerate the province are patent, 
viz., to “ control the floods at the head of the Delta,” and thus obtain a 
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complete command over the main volume, then to carry out judiciously 
a system of embankments (of the benefit of which there can be no 
doubt in all practical minds) strong and aligned, and sufficiently retired 
to leave a free passage for the highest flood without impeding its 
velocity, and thereby preventing, in a great measure, the erosion of 
bank and formation of curves, that every means be employed to im- 
prove the curves in the escapes themselves, and instead of having, 
to the south, but one contracted channel falling into the Chilka lake, 
to cut a second from the Sur lake to the sea (as proposed by mo 
in 1855), to ease off the pent-up floods of the Bargovee rivers. 
This evil is but too well known. What an amount of correspondence 
5. A ayatem of conducting business has passed relative to the saving of the 
by means of voluminous correspon- revetment and, Cuttack? how many 


dence, whereby the benefit that might 


be given to the district and Govern- measureshave been proposed? and last- 
ment, from the local knowledge, and 7 - 

power for good of the executive ly, a Committee was presided over by 
Engineer is nullified; and_ projects . + . . 
remain under consideration for years, an eminent Civil Engineer, Mr, Simms, 
when if they are not approved of, and what has been the result? the 


tee hee cand gisele Ntd estimate was, I believe, 18 lakhs, to 
ought, to'asttle the questions, ©: save a revetment and town, &c., that 
was not worth one-fifth of the amount, whilst the protection of the 
well paying district has been a secondary consideration. _ All the papers 
and plans were simply removed from the Board’s Office to the Chief 
Engineer’s, and eight to ten years have passed without a decided opinion 
being given on the measures proposed. 

_ Ibis however fortunate that the proposed remedy was not attempted, 
for the money would have been, I believe, thrown away. 

In January 1855 I projected, what I still maintain to be the only 
practical remedy, and allowing that mere experienced men might 
improve on the measures proposéd, there is no doubt that whatever tho 
precise shape the weir mighé be eventually, it was an imperative duty 
to order the quarrying and collection of a vast quantity of stone, 
whereas two and a half years have passed, and we are as far from the 
accomplishment of the one thing needful, as ever. 

This system was carried out till May 1855, since which, the one 

charge has been converted into six. 
ggatem ith (his) Sic executive officers were appointed to 
ings (extending over a province, the spend money, viz., three embankment 


arca of which is but a little lesa than ce saree i 
Wales) under one executive Engineer, divisions, one road division, one build- 
* me 
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without assistants, surveyors, levellors, ing and road division, and one Chief 
and overseers, but with a subordinate e 
and very inefficient establishment of executive on the embankment depart. 
from 8 to 10 ees hon salary yarled ment, to survey and report upon the 
rivers of the province. The breaches 
have been, of late, so numerous, that with extreme difficulty they have 
been closed before the arrival of the next year’s flood, and great sums 
of money are Spent in the Pooree division in raising and strengthening 
embankments, which, when the flood at head of Delta is controlled, 
will be unnecessary and which, without that measure, will be invariably. 
breached at one point or other. 

It is not the number of officers, but working at the proper point, 
that is required, and until this is settled, the evils will increase, The 
inefficiency of the working establishments all parties are agreed upon, 
the darogahs are grossly illiterate and fraudulent, they are harpies who 
prey upon breaches, all the money made has been obtained by closing 
the same breaches year after year, and yet no improvement takes place ; 
salaries were to haye been increased from Ist November, 1856, to obtain 
a better class and the 1s¢ November, 1857, is at hand, hope is deferred, 
and temptation (owing to increased expenditure) is increased a hundred- 
fold. 

This point has been clearly shewn in detail in the annexed report, 

% Indecision on the part of the Suffice it, that not only was breach of 
authorities as to whether the embank- faith committed, but, as no final deci. 
ments should be maintained or not, qi x 
when their non-retention was a breack sion was arrived at, the embankments 
min th ate par and enn steadily deteriorated, until the crisis of 
the lowest scale of insecurity and deso- 1855, when the rivers, in full volume, 
Beem poured throngh 1365 breaches, aggre. 
gating 25 miles in length. Embankments are doubiless useless ag 
long as the volume of water passing between them ig double to what 
the channel can pass off, but if the water is regulated, the strong 
ermbankment affords protection, alfo a land route, without Contracting 
the water.way, and if sluices for irrigation and drainage are given, 
the system must be beneficial. The difficulty lies in the Government 
not having hitherto got at the root of the evil, (which I pointed out 
in January 1855,) competent Engineers not having provided remedies 
founded upon practical experience, and extreme opinions being enter- 
tained on the subject, from which latter cause the Government haye 
suffered considerably. One individual is for the abandonment of 
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the embanking system, the consequence of which would be the form- 
ation of vast jheels in the interior, teeming with malaria: whilst others 
recommend controlling excess flood within huge earthen walls. Simple 
measures and moderate opinions, as they do not produce elaborate 
plans, reports and heavy estimates, do not méet with due considera- 
tion, whereas in Holland, repairing rat holes is of the greatest moment. 


By means of friendly intercourse with Zemindars and other means, 


8. Deficiency of eluices for the pur- 
poses of irrigation and drainage, in a 
province most remarkably subjected to 
drought and inundation; to remedy 
which, the landowners have had re- 
course (as described by me in my Jour- 
nals, and also especially reported upon) 
to a system of secret nullahs, or cover- 
. ed passages in the embankment; which, 
in seasons of paucity, of local rain, are 
opened to admit of passage of flood 
from river, and in seasons of heavy 
local flood are sources of weakness and 
consequent breaches, all of which are 
duly entered in the list of breaches by 


the system was made known to me 
and tracked out, numerous cases were 


‘discovered and the parties tried and 


convicted ; in one instance a heavy 
breach h&d been closed apparently 
very well and turfed over, when on 
examination, the interior was a shell, 
or made up of strong jhantees and 
brushwood. In most cases discovery 
was hopeless, unless the secret was 


flood, 
sa possessed, for at the very locality the 


embankment was well sectioned and turfed, giving no grounds for 
suspicion ; in addition to which, the necessity of obtaining water 
has led to an organised system of cuts in the embankments, which 
it is impossible to prevent, and these are all entered as “ breaches,” 
by the darogahs, who are regularly paid by the landowners for per- 
mitting them. Indeed, it is not to be supposed that people so 
dependent upon the land for their living will stand upon any ceremony 
in obtaining a portion of the running stream. When the crops are being 
dried up for the want of water they prefer bribing the darogahs, and in- 
deed, rather than not get the water by cuts, they will go to jail. Unfor. 
tanately, however for the landowners, the cut that has been opened to 
receive a moderate flood, is rendered an extensive breach by the 
sudden and unexpected increase of*the volume of water, which inun- 
dates and destroys the tract of cultivation it was intended to fertilise. 
These evils are not to be‘prevented without sluices, and a well-' 
organised system, which, at present, docs not prevail. 
As long as the ryot has his own fields to look after, his labour 
cannot be made available on the em- 
Soahatcly Sanefipeartaceiay, bankments, this is natural. Ta the 


ing darogahs, whereby labour is not southern division, formerly every -in- 
€ ' 


9. ‘Low rates allowed to the labour- 
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available to the full extent, because the land mouzah or village was made to 
coolee is better paid by his zeruindar ‘ : . A 
(under whom necessity also oblizes furnish its quota ; but long since this 
him to work), and nothing but sheer . 
want induces him to come under the has been a dead letter. When there 
clutches of an embankment darogah; ig g, breach, the labour of the villages 
hence in all seasons of heavy Iocaldam- | : ave 7 7 

age, the inability in one season of provi- immediately interested is available, but 
ding the labour to meet the emergency. distant labour is only so, when a zemin- 
dar or Deputy Collector is present to ensure attendance. 

There must (in Justice) be two rates: one for local, the other for 
distant, labour; because the latter has to be provided with food, 
Compulsory labour is to be deprecated, and yet to save a large tract 
there should be, I am of opinion, (as in Holland,) a law to enforce it ; 
but at the same time adeqif’te remuneration should be given, which 
under the present system could not be expected. The present system 
is exceedingly vicious. The darogah gains in various ways, Ist by 
deceiving the labourer, and secondly the Government. As the charges 
are extensive, every length of work is estimated for by darogah, who 
gives it over toa friend of his in the village, with a small advance, 
with which the latter purchases cowrees at a favorable rate, and pays 
each coolee 2 cowrees for each basket of earth (dekne ka waste), when 
he makes his own rate of exchange on the most favourable terms for 
himself; the work is carried out roughly, and finally the section of 
embankment is comploted; and as no one could give the detail, the 
darogah returns so many cubic feet of work by contract, and so much 
daily labour for ramming and levelling. The various other means em- 
ployed to make up for a small salary, need not be here enumerated : 
suffice it that no remedy is applied. 

The Executive comes and goes,-—his movements duly reported in 

rend pea 

10. Want of friendly or common advance, When Svery. thing is made 
intercourse between” the Engineer Square until his back is turned. If 
Officer and the landowners (whose inter- losed d di 
ests the former has to protect), which Cuts are not close » an scovered 
has led to the latter ignoring the by the Executive, there is always some 
existence of an executive, aud induced ee ‘ : 
them to throw themselves into the arms poor wretch in the village seized, and 
of the darogah, who is paid for allow. jail for 6 h: hi he i 
ing cuts to get water, for reporting sent te jail for 6 mont 8, where .he is 
them as breaches, for strengthening fed and cared for, whilst the zemindar 
any weak points opposite the village, ‘ 2 
and, for allowing the cattle to graze feeds and looks after his family, and 

he turfed slopes, : 

Sn the turied'slopes the culprit returns, perhaps to do the 
same next year. : 

There are many excellent zemindars who would give a strong 
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helping hand to the Executive, if he sought for it. The above facts 
were not only made known to me by zemindars, but were proved. by 
the cases that came under me as Joint Magistrate. 


This is too well known to be enlarged upon. 


11, An office establishment numeri- 
cally weak, and otherwise incompetent 
to control the mass of papers and 
accounts, thereby compelling the Exe- 
cutive to have his valuable time taken 
up as a Head Clerk, instead of check- 
ing and controlling work and expen- 
diture out of doors. 


The district will 
not be regenerated, unless respectable 
and well paid English Accountant or 
Clerks of the works are appointed, with 
a suitable office staff. An Engineer 
cannot give the Government a return 
for his staff salary as long as he is a 


Head Clerk, and the evil requires a prompt remedy. 
This is a crying evil, and it is difficult*to provide a remedy, How- 


12, Frequent changes in officers, 
whereby one no sooner commences 
to gain some knowledge of the work 
and is interested in it, than he is 
ordered away on one account or an- 
other, when the office establishments 
and the mofussil subordinates have 
good opportunities of imposing upon 
the ignorance of the Executive. More- 
over these changes cause endless arrears 
and references, the valuable time of 
men at the head of the department is 
taken up to settle @ point (which 
happened 6 to 10 years back) with 
imperfect data whercon to form a 
judgment. 


ever, if a man’s experience and ability 
entitles him to increase of salary, he 
should (unless in cases of sickness) be 
allowed to remain at his post, there 
should always be an Assistant En- 
gineer, and he and the Executive should 
go out alternately, thus keeping up a 
regular check on the mofussil, and 
when one is ill, the other can do extra 
work. 


I conceive the disadvantages of the old system perpetuated by 


13, Appointment of experienced 
men as Sub-Engineers and supervisors 
for the purpose of carrying on and 
checking work, and nullifying the ob- 
ject by making them heads of offices of 
accounts, 


return to and supervise. 


taking up the valuable time of super- 
visors and Sub-Engineers in checking 
voluminous accounts. Their journeys 
are proportionally rapid, and unsatis- 
factory, because there is an office to 


There should be one head office at Cuttack with an efficient clerk 
of the works and office establishments, and the Sub-Engineers or 
supervisors should, when not omstour, come and check accounts, &c. 

In the first instance the embankments were raised by the excavation 


14, Breaches and their causes. 


of irregular holes and ditches along and 
close under toe of interior slope, and 


the excavations on river side were also very near the exterior slope, 
(as evidenced throughout the division) the tonsequences have been that 
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the interior slope, when saturated by rain, and its foundation sapped, 
has fallen in gnasses into the holes and ditches, when these so-called 
slips have entailed in the aggregate 5 times the amount of new lines, 
also the ditches in front, when close to exterior slope, have similarly 
influenced the outer slope and caused breaches. 3 

Again, wherever a breach has occurred there is a proportionate 
deposit of sand, and this sandy foundation has been allowed to remain, 
and the new embankment raised thereon, when time after time the 
breach re-opens at the same locality ; whereas, had the sandy founda- 
tion been in the first instance well cleared out, and the embankment 
raised on a good substratum, a recurrence of the calamity would not 
have had to be reported. Isdeed in realizing the embankments, there 
should be as much attention: paid to the distance of the excavations 
from the slope, as to the efficiency of the section. 

This I have considered it necessary to point out, because had 

15, Absence of # permanent local I never benefited by the experience 

head to the embankment department derived from a detailed knowledge of 
at Cuttack as superintendent, one A 
whose experience on the subject would the province, I should have been un- 
give his views solidity and support, and equal to the task of replying aa fully 


who (together with an energetic Com- 


missioner) might, in 3 to 5 years, ag T have, to the calls of Government ; 
develop the resources of the Orissa, : 3 

Province, secure water-communication indeed with the numerous rivers and 
to the coast, provide well aligned irri- 
gation channels, and in every way give ©Scapes, and the great volume of water 


fte“dorarmett aad ihe lndonner poared down by the Mshanuddy, no 
yearly to report on the causes of the person can fully grapple with the dif- 
Dronches and shets Results. ficulties, unless he has seen them at 
the worst, and been in a way responsible, and it is equally impossible 
for the superintendent of the embankments, with 11 divisions under 
him to give his time (even if he possessed the local information) to 
the settlement of the very numerous questions ; and counteract timely 
the various evils detailed by me. With the superintendent there 
should be an assistant, either an engineer officer or a good man from 
the upper subordinate department. 
T conceive this measure very desirakje, and believe the greatest good 
16, Lastly, instead of the present would accrue. The tides would serve 


outlet for the Chilka luke, there should directly in and out, the channel would 
be a new cut immediately carried out : . 
pe a ew bottom of the lake direct to enlarge, the scout would deepen it, 


the. const: the rush of the volume of water in the 
flood season from the head to the mouth would create a fine deep con- 
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tinuous channel for navigation, and eventually by means of groins, 
(the material for which is close at hand, having merely io be quarried 
and boated) this great lake might be a haven for vessels. The object is 
a great one and, as far as my knowledge of locality and the coast goes, 
I see no difficulty in carrying it out. A good rate and energy would 
soon accomplish it. 


From Caprain W. D. Suorr, Superintendent of Embankments to 
Capramy C. B. Youna, Officiating Chief Engineer, Lower Provin- 
ces,—(No. 1204, Midnapore, dated 28th August, 1857.) 


Sir, 


In reply to your No. 2888 of the 15th instant, I have the 
honor to submit the information called for on the several points 
detailed in your letter. 

1. I would refer you to 7th para. of my report, wherein I have 

Nature of orders in force in Shewn that, owing to Military Board’s letter 
Cuttack division. - No. 8181 of 1st March, 1847, the embank- 
ments (consisting as they do of perishable matter, and subject to action 
of strong monsoons, heavy rains, extraordinary floods, not to mention 
the slopes being during the year, and particularly in rainy season, 
the pasture ground for thousands of cattle) from 1847 to 1849, were not 
strengthened, but merely patched up here 
and there, wherever the weak section in- 
vited the flood to breach them. 

2. Again from 1849 to 1851 not even patchwork was resorted to, 
the embankments were left unrepaired (one 
half of the mileage being struck out), so 

that the abandonment or retention of embankments remained an open 

question during five years, in which period, the sections deteriorated from 

natural causes ; indeed if a building is left for five years without repairs 

in such a climate as Orissa, itsstability is endangered ; then how much 
@,-cater must have been the deterioration of eaythen embankments. 

8. The magnitude of the deterioration was not even known® 
to the authorities, indeed, not even to the 
officers ; for none visited (in the sense I 
intend) the protective works, owing to the frequent changes ; and it 


From 1847 to 1849, 


From 1849-50 to 1850-51. 


From 1850-51 to 1852-53. 


[ m1] 


was only in 1852-58 (vide 24th para. of my report) that the first great 
test was applied which resulted in 1167 breaches. 

4. Thus from 1847-48 to January 1853, (date of my joining as 
Officiating Executive Engineer), the Military Board had not decided 
definitcly, on either abandonment or retention of embankments, but 
the superintending Engineer and others had given their orders (which 
were acted upon) to abandon one half, and not repair efficiently the 
remaining half. 

5, I conceive the Board could not get over the fact of Messrs. 

__ Ricketts and Mills having recorded that the 
From 1953-54 and 1854-55. 

Government were bound to keep up the 
embankments, and therefore no order was issued, but when the Super- 
intending Engineer submitted (as I suppose to have been the custom) 
memoranda of his orders issued to Executive Engineers, the Military 
Board may have perceived that one half of the “so-called” useless 
embankment had been abandoned, and I can trace no order from the 
Board either sanctioning or cancelling the proceeding. 

6. However, when the evil was past remedy, and the main river 
had left its channel to devastate the province to the south and south- 
east, another Superintending Engineer, Lieutenant-Colonel Goodwyn, 
enquired “why the embankments were in such a disgraceful state,” 
and the answer will be found in the 20th para. of my report. As 
far as energy and a desire to correct the evil could go, measures were 
taken by me as per nature of orders then in force, but the day for 
such measures had passed ; it was an attempt to fill broken pitchers, 
and was a hopeless effort to combat against volumes of water, which 
could only be controlled at the first spring, as pointed out by me 
in January 1855. 

7. FronrJanuary 1855 to January 1856, Lieutenant Harris was 
Sa6e's0: Executive Engineer of the Cuttack division 

(central and southern), with Mr. Rayner 
jn detached charge of the southern division, and the chief work done 
consisted in filling in the breaches of] 1854-55 (or as many as could be, 
as per statement annexed to my report) as per nature of orders then 
in force. . 

8, The extraordinary flood season of 1895-56 (the highest on 
record) again devastated the district, vide 


1855-56. 
35th para. vf my report, and Licut. Harris 
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was detached to survey and take levels in February 1856, and made 
over charge to Mr. Rayner. The nature of the orders then in force 
were to fill in the breaches, which was done to the extent shewn in 
statement annexed to my report. 

9. Mr. Rayner remained in charge from February to September 
ieee 1856, fillmg in breaches ; and the floods of 

1856-57, rolled down during his incumbency, 
causing 404 breaches. 

10. Mr. Rayner was relieved of the southern division by Mr. 
MacGuinness on 1st October, 1856, retaining charge of the southern 
division ; and the work carried out by both these officers in 1856-57, 
consisted in filling in breaches and strengthening sections as much 
as possible, as per nature of orders in force; and for information 
relative to all work beyond breach-filling, I 
would refer you to Captain Beadle’s report.* 

11. Thus the nature of the orders in force from 1851-52 to Novem- 
ber 1855, consisted in filling in breaches and strengthening weak 
sections ; and the nature of the orders in force since November 1855, 
was detailed in 2nd para. of my letter No. 246 of 28th May, 1857, 
as per extract annexed; and the orders 
emanated from the Chief Engineer and the 
Government. : Gl 

12. The increase in the number of breaches in the central 

: .,. Cuttack division, is owing to the fact of the 
To what circumstances it is 


to be attributed that, in spite embankments having been neglected for 
of the large increased expendi- 
ture in the bunds, the number 


of breaches is greater than in they are unequal to withstand the action 
former yeara. 
of the extraordinary seasons of flood since 
1853-54 ; and ilar neglect in the southern division necéssarily weaken- 
ed the section of the embankment, owing to which, from being 
much heavier and opposed to greater volumes of water (which ought 
never to have been allowed to find their way to the south and south- 
east), larger breaches and pro*ortionate, expenditure resulted ; and 
* , the number and size will continue to increase yearly, unless the Maha- 
nuddy channel is re-opened to carry off its prope? quota of flood. 
13. I have endeavoured to shew this in my report, and again 
Why the embankments have im lst para. of this letter, and believe that 
deteriorated from 1847 to 1857. no bétter or truer reason can be assigned, 


* No. Dated . 


‘Whence the orders emanated. 


years, so that, when reduced in section, 
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14, This I have written for to the Cuttack office, the labour will 
Expenditure incurred in re. beshewn,the materials having been obtain- 
vetment from 1851-52 to 1856-57. eq from the Fort Barrabuttee, but stone 
is now no longer available, unless the scarp and counterscarp be 
dismantled, so that, every year (in future) the Government will feel 
the drain upon the finances, if stone is to be brought from Naraj for 
repairs. 
15. I requested the Commissioner, in my letter No. 964 of the 
Remission of revenue from 91d instant, to furnish me therewith ; failing 
1843 to date. which, I cannot, I regret, submit the valu- 
able information. 
16. Lieut. Harris, as already stated, had charge from December 
Tifortaatt . 1854 to January 1856, and did his utmost 
nformation regarding officers 
Who have had charge since De- to close breaches, so_.did also Mr. Rayner 
coaper 2ebe and Mr. MacGuinness, and considering that 
the filling in of breaches of 1855-56 alone amounted to 26 miles of new 
embankment, averaging 10 to 15 feet in height, the actual work done 
(whatever the utility of the same may have been under the altered 
circumstances) shewed great energy, anc.no blame is to be attached 
to the Executive department. 
17. No officer could have taken a greater interest in or laboured 
‘What orders or instructions more than Captain Beadle to further the 
Me sapecbntioey rae whet interest of the province, and, fearless of re- 
officers worked under him, sponsibility (when he saw the means of con- 
tending against the root of the evil), he issued orders, as detailed 
in the 44th and 45th paras. of my report (but without any results), 
as he knew but too well that the interests of the province would be 
shelved, until the result of the operations of Lieut. Harris’s survey 
and levels were made known. Lieut, Harris having worked with large 
embankments for two years, I took upon myself (agreeably to the verbal 
communication held with Officiating Chief Engineer at Calcutta prior 
to starting for Cuttack) the grave responsibility of keeping him to 
his special work (instead of placing hig again in charge of the central 
Cuttack embankment division), which would have enabled him, by 
September or October, to have submitted his plans and reports for 
the final decision of Government. Although the step taken by me 
may have appeared irregular, it was founded upon a thorough know- 
ledge of circumstances, and a conscientious conviction that it was the 
. 
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s 
only means available’ to ensure the interests of Government ; however 
Lieut. Harris has been since sent away on service, leaving it proble- 
matical whether any return will be given tothe Government for the 
money and time given up ‘to provide special information, without which 
the Government is not prepared to adopt measures for the future 
security of the province. 


7 


Extract from letter, No. 246, dated 28th May, 1857, from the Officiat- 
ing Superintendent of Embankments, to the Officiating Chief 
Engineer, Lower Provinces. . 


2. Itis true that time has been lost by my not proceeding at 
onco to Cuttack, but considering the very positive orders issued by 
Chief Engineer (vide extract annexed) as far back as November 1855, 
that no work was to be carried out in the Cuttack division except 
breach-filling, and that the utility of this measure was even doubtful, 
indeed that positive instructions could only be given, when certain 
information was provided from the results of the survey and levels. 
to be taken by Lieut. Harris (which information has not as yet beet 
provided), moreover when these orders were approved of by the 
Government, it ought not to be a matter of astonishment that the 
province is expected to be desolated, when two seasons have been 
allowed to pass without even an attempt to remedy the evils proved 
by me to exist so far back as 1854-55, vide my detailed report. 


From Captain C. B. Younc, Officiating Chief Engineer, Lower Pro- 
vinces, to the Secretary to the #»vernment of Bengal,—(No, 4140, 
Fort William, dated 12th October, 1857.) 


Sir, 


I have the honor to fgfrard, for the information of Govern- 
ment, the annexed copy of a letter No, 1305, dated 7th September, 
1857, from the Officiating Superintendent of Embankments, with accom- 
paniment from the Executive Engineer, Pooree division of embankments, 
reporting the extent of the first flood of 1857-58, and the damage ~ 
caused thereby in the southern province of Cuttack. 

e 
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2. Talso add a tracing of the rivers in southern Cuttack, therein 
referred to, for reference. ; : 

8. Pending the receipt of further reports on the flood and damage 
done in other parts of Cuttack, nd with reference te my letter No. 
8656, dated 19¢h. yjtimo, submitting Captain Short’s report on the 
cause ‘of the breachgs i in the embankments of Cuttack, J refrain from 
offering any remaries at present, except it so far as to direct attention 
to those parts of the Executive Evtgineer’s report, in which itis stated 
that the breaches have been caused by the villagers themselves. 


From Caprarn W: D. Suorr, Officiating Superintendeht of Embank- 
ments, Lower Provinees;\to Carrais C. B. Youna, Officiating 
-Chief Engineer, Lower Provinces,—(No. 1305,-Midnapore, dated 
7th September, 1857.) 


Sir, 
I wave the honor to annex copy of a report from the Execu- 
‘tive Engineer of ¢he southern or Pooree division relative to the: 
damages by the first flood of 1857-58, and to refer you to the 18th, 19th 
Vide Lithographed report in and 20th paras. of the memorandum sub- 
Outtack. mitted by me in February 1 855, since which 
period nothing remedial having been’ attempted, the evil has yearly 
increased. : 

2. As the greater part of the estates are held khas, remissions 
must be made for the damage sustained. The sudder jumpa is 
469,277, amd. Rupees 60,000 in 1855-56 and Rupees 50,000 in 1856-57 
have been, expended in raising and strengthening embankments to 
secure this revenue, and the result is very unsatisfactory ; indeed, the 
Government cannot’afford to throw more money away on the southern 
division, without first diverting the floods into the Mahanuddy, for one 
half of the province only is “cultivated, and the revenue- would be 
doubled if the. other. half Was so, 4 being rescued from the evils of 
inundation and drought. 

8. The impossibility of passing off the volume of flood of 1854-55 
through the embankments * without breaching ‘them, was pointed 
out by me in 1854, and I*shewed (vide annexed abstract of Superinten- 
dent of Embankment’s report) that under the éhen existing circum- 
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stances (that is without controlling the floods at head of Delta) there was 
no safety to the southern province, unless the Bargovee floods. (pent 
Vide Lithographed map Up at the angle opposite to the Toraneah 
B. outline of Pooree division. - Bungalow by the volume of spring-tides 
from the Chilka) were relieved by the removal ofthe embankment on 
left bank of th Bargovee, and free vent'given thgm into the Sur lake, 
and thence, through a chantiel existing, into the sea, east of Pooree. 

4, Mr. Rayner’s 2nd para. béars out the statement in my re- 
port (lately furnished) that the Chilka or sea floods, rushing up the 
-Bargovee, act as a complete barrier to the egress of even an ordinary 
flood, and that with a flood similar to the prosgnt ore and that of 
1854-55 or 1855-56, the highest embankments are topped and enor- 
mous breaches occur, swamping the country, and sweeping away 
villages with their inhabitants; and if this is allowed to continue, the 
cultivators will decamp. ‘ 

5. Mr. Rayner’s 2nd para. most fully coroborates my reports of 
1853-54 and 1854-55, Anything more unsatisfactory gannot -Well be 
conceived than embankments 10’ high, and of strong section, being 
“immersed and breached. J shewed (as Executive Bngineer) that even - 
in the dry season, a heavy sea rolled into the Chilka, and passing up 
the Noon, overflowed the banks and rose on the exterior slope, which 
was one, half cut away by the action of the body of water lashed 
against it by the strong monsoon ;—then, how much greater must the 
evil be with the Chilka at spring-tide level, with heavy floods attempt- 
ing to force their way down the Dyah and Noon channels ; indeed, the 
fruitless attempt, both seasons, to raise these‘ embankments, has been 
80 much money thrown away. 

6. Mr. Rayner’s 3rd para. describes 8 breaches in the Kokai or 
head of main southern channel, the floods having doubfless swept the 
pergunnahs situated on either bank.* The channel cannot pass off so 
great a volume, hence the breaches, and orders will be issued to re- 
move the village situated to -exterior, agreeably to embankment 
regulations, 

7. The effects of the brgach described in 5th para. have to be 
seen, to be understood, and considering that 4 pergunnahs were swamp- 
ed (the crops probably gone, hundreds clinging to the thatch of their 
roofs, with the whole of the heavy embankments on the Sur lake and 
Bengai nullah, &c. immersed), I would venture to hope that the 

e : 
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Supreme Government will come to some immediate decision, to enable 
the departmental officers te provide iad greater, because increasing, 
evils. . 

8. The effects of the breach described in the 5th para. of Mr. 
Fayner’s letter, mustthave been disastrous, the whole country between the 
Bargovee and Soonamoce musi have been swamped, and the embank- 
ment on right bank of latter river taken in rear. The embankment 
may have been cut, but I attribute the occurrence of these breaches 
in the same locality to the new embankment having a sandy foundation, 
through which the flood percolates, and considering that to the interior, 
the country is severalfeet under water, a slip leads to a breach. 

9. The climax of disaster is described in Mr. Rayner’s 6th para., 
embankments 15 feet high and of strong section topped and breached, 
one breach 2,000 fest long (measuring nearly half a mile). 

10. The fact is (vide annexed abstract) the Dyah cannot pass off 
the flood ; indeed I suspect that the river has left its bed through the 
Neepore breaches, and made direct for the head of the Noon river, 
swamping the whole of the country between the Pooree road on the east, 
the Noon river to the west, and the Bargovee to the south, and these evils 
are entirely owing to the authorities not arrivittg at some decision , 
during two and a half years, as to the most effectual mode of diverting 
the Mahanuddy into its legitimate channel. 

11. The reason of there being no breaches in the escapes (vide 
Mr. Rayner’s 7th para.)is owing to the main volume having passed 
thrqugh the embankment and spread itself over the country, and as 
the embankments on the Bengai and Sur lake were lost. to-view, afte” 
having been raised 3. feet above supposed flood level, I have merely to 
remark on the inutility of spending any money without first diverting 
the floods. 

12. I believe that as regards both duration and height of flood, 
the province has never been visited with such a volume of water, as 
described both by Mr. Armstrong (vide his diagram submitted with 
my No. 1274, dated 4th September\1857), and Mr. Rayner in his 
9th para., and the results' will be known,when the Collectors of the dis- 
tricts furnish the extent of damages to crops, &. 

Mr. Rayner is a good practical officer and having, like himself, 
been out during the flood ‘seasons, the conclusions arrived at are in 
some points similar, viz. : 
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No. 1 Was advocated by me in 1854, arfd is now imperatively 
necessary to save the southern provinges next year, and must be done 
at once, independently of the measures &t the head of the Delta, and 
you will find it clearly marked out in the plan lately sabmitted with my 
report, and I beg your views and decision thereon, as I am confideny 
it is a good practical move. 

No. 2 Not necessary, as the Government will certainly determine 
to divert the Mahanuddy flood, when the southern division will be pre- 
served. 5 

No. 8 Not required, as no water will go down the Barung nullah 
when the head is closed and the very retired line (vide my plan) exe- 
cuted, and these will be relieving channels for the surplus water of 
the Kokai to pass up. 

No. 4 Strongly recommended by me in 1853-54 and 1854-55, vide 
my report, and should be done at once, but a sluice given of thee 
openings, to pass off drainage. 

No. 5 Strongly urged by me in 1854, and is absolutely necessary 
(vide annexed abstract), the levels and report thereon will be submitted 


early, 
No. 6 Strongly’ urged by me in 1854, indeed it is now a matter of 


necessity, and no more money must be in future thrown away. A 
sketch will be submitted, shewmg the embankment to be abandoned, 
and the new embankment to connect the Noon and Dyah river lines. 
No. 7, The damages in the south-eastern portion of the district have 
yet to be reported upon. 
No. 8, When the floods are controlled at head of Delta, as urged 
by me, there will be no necessity to raise the embankment as proposed 


by Mr. Rayner. - a 





From Mr. G. Rayer, Officiating Executive Officer, Pooree Division 
of Embankments, to Captain W. D. Suort, Superintendent of 
Embankments,—(Camp Sydaipore, dated 26th August, 1857.) 

Sir, ; . : 

I wave the honor to report upon the flood of the present yeak, 

as far as regards my personal knowledge of it, and its effects. ~ 
2: On the 8th instant the Bargovee’ river began to rise, and by 

the 11th instant was topping all those embankments which have not 
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been raised 8 or 4 feet during the last two years. This rise Was caused 
by the spring-tides in the Bay of Bengal and the Chilka lake stopping 
the progress, of the rain drainage, and before this rise had subsided, 
the rain flood from the Mahanuddy (which at Cuttack was above 27’, 
nearly equal to that of 1855) came down and produced, a greater flood 
on the lower parts of the Bargovee, Noon and Dyah rivers, than was 
ever before known. . » 

3. The Noon river embankments have been raised to an average 
height of 10’, and were this year put into very good order and the 
turfing completed, but those and all others in the vicinity were on the 
15th instant completely under water. The ground on which the 
Sanpara Bungalow is built, is higher than that of the adjacent village, 
and that was never known to be approached by previous floods, but 
this year the village has been washed away, and the flood rose two feet 
up the plinth of the Bungalow. Those of thg villagers who had boats 
took to them, and the others floated about on the roofs of their huts. 
The out-offices of the Sanpara Bungalow are greatly injured, and so 
would the Bungalow have been, but that its foundation and plinth are 
_ of pucca masonry. 

4, Other portions of the division have suffered, though not to 
so great an extent. The Kokaiembankments have been breached in 
about eight places, and two are supposed to be cuts. Both places 
were in good order on the 29th ultimo when I inspected’ them, and 
as both places are much raised above what they were in former years, 
and rather retired, it can only be supposed that they occurred. by 
cutting. The motive for the cut at Kacheramal is said to be malice 

“on the part of the people of Naihapatud. The motive fora cut at 
Tankparra is evident, there is a village outside the embankments. 

5. There are but two important breaches on the Bargovee, and at 
Parbuttypoor, the old sluice having given way, a breach has been the con- 
sequence. The platform was nearly on a level with the bed of the river, 
and with that, the cultivators were not satisfied, but had dug a channel so 
low as to expose the foundation, and yeally the sluice had to be repaired. 
I can vouch for its having been repaired this year, and as the villagers are 
often tampering with the sluices for fishing, &c., they may have done so 
with this, and thus have caused the breach. Whatever may have been 
the cause, the effects are very serious, for the water from this kreach 
has flooded a large portion of four perguunahs, and joining the Sur 
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lake, has completely Hidden the embankment of that and Sane 
nullah. * 

6. The other large breach is at Couplesarpur, in an embankment 
of very strong section, being 13’ high, 8’ crest and slopes 3 and 4 
to 1. The embankment was not topped, and the breach took place 
in nearly the same spot (in the night time) that breaches have oecur- 
red yearly. I crossed over the flooded portion of country on the 
26th ultimo, to examine the new line on the Puttuncheera, and 
remarked that there was no land cultivated. I ‘asked the reason, 
and was informed that the Collector would not permit any cultivation 
unless the zemindars repair their bund. The rumour now is, that 
the Deputy Collector becoming aware of the non-cultivation of the 
land, threatened to impose the tax whether they cultivated or not, 
and the villagers, to save themselves from the impost, have made the 
breach. . What truth there may in this statement I cannot say, neither - 
can I account for the breach in any other way, than that the embank- 
ment was cut. 

6A. The floods on the Dyah have been very destructive : em- 
bankments 15 feet high have been topped, and ramps 2’ high had to 
be raised to prevent the flood going over. At Neepoor there are : 
three breaches, one of which is about 2000’ long. This occurred on 
the 15th instant, I was at Neepoor on the 28th ultimo, and can vouch 
for the very excellent manner in which this new line was completed, 
under the supervision of the Rajah’s Moonshee. It has been raised 
by layers and well consolidated throughout, it had a crest ten feet 
broad with slopes 3 and 4 to 1, and was piled with strong stakes on 
either side, but unable to withstand the combined force of a stoppage 
by the spring-tides, and a storm on the Chilka, and the effects of the 
floods of the Dyah and Gungird rivers. Lee 

6 A. ‘The latter river flows nearly parallel to the Kokai and the 
Dyah, and falls into the Dyah near Kunttee. It is fed by the waters 
of several hill streams, but the main portion of its flood appears to 
come. from the Mahanuddy, Ky the Barrung at Mooterree or even 
higher up. Its floods have been the cause of the breaches on the. 
Baithbuddra and Dyah for several years past. The country to the 
right of the Dyah as far as the hills is even now one sheet of water, 
and the current stream of the Gungna running with greater velocity 
than the Dyah, into which it has formed two new discharging channels 
within these last three yéars. 7 


{ 11 J 


7. There are no breaches on the Ronchee, the two Kanias or the 
Soonamohee, and there are two on Ruttancheera and one on the 
Dawrid. But the embankments of the Noon and Sur lake are so 
much under water, that it is difficult to say what breaches may be in 
those places. 

8. Independently of the severity of the flood, it has likewise been 
very injurious from the length of time it has continued. It commenced 
on the 8th instant, and it was only yesterday, the 25th, that it 
subsided materially.» This again shews the effects the spring-tides 
have on the rivers. On the 19th there was a change in the Noon, 
and three days afterwards there jwould_ be spring-tides, and thus on 
the 22nd and 23rd instant, though the rain flood was subsidin®, the 
rivers were rising, but yesterday and to-day the rivers have been falling 
rapidly. 

9. Before the flood, I had brought the most of the field establish- 
ment into Cuttack to close their accounts, and discharged them ac- 
cording to your orders, but seeing the rivers rising, I immediately 
despa’ched them to their sections, where I had previously sent bags 
to be ready. in case of necessity, and many breaches were thereby 
prevented. 

10.’ It is very evident that the Pooree district has to bear a much 
larger share of the flood than belongs to it, and that, without the 
means of getting rid of it as quickly as it comes: of course the 
closing up the head of the Mahanuddy, and the reduction of the points 
at Chargureah, tend much to produce these excessive floods. 

11. I know not what means are proposed by the river survey 
department to relieve the Pooree district, but in my opinion, the follow- 
ing should be adopted without delay. 

** (J.) | Close up the head of the Barrung nullah. 

(2.) Continue the sandbanks at the head of the 
Kokai to right bank by piling. 

(3.) Continue the embankments of the Barrung, 
the Bhord and Baithiyddra nullahs, two miles or so 
farther up. 2 

(4.) Close the tail end of the Kandred nullah. 

(5.) Open a communication between the Sur lake 
and the Bay of Bengal by self-acting sluices. 
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(6.) Give up the Noon river embankments as 
far as Tigerid, and have a new line from thence 
along the high ground to the Dyah embankments. 


12. To which may be added that no restriction should be placed on 
raising and strengthening the embankments throughout the division. 

18. Of the Katjooree, Suria, Deb, Tumprid, Allanba, &c., I can 
at present make no report, but will, as soon as I inspect them. 


From Caprary C, B, Youne, Officiating Chief Engineer, Lower Pro- 
vinces, tothe Secretary to the Gavernment of Bengal, Fort Wil- 
liam,—(No. 5864, dated 1st December, 1857.) - 


Str, 


7 

In continuation of “ny letter, No. 3656, dated 19th Septem. 
ber, 1857, I have the ‘honor to submit the annexed copy of a letter, 
No. 1725, dated 30th November, 1857, from the Superintendent of 
Embankments, with report by Mr. Armstrong, on the effect of the 
floods of last season upon the district of central Cuttack. 
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2. Tho present report completes the subject of the breaches 
in the embankments of the Cuttack division, caused by the rains of 
the present year. It includes a portion of the Balasore division of 
embankments as well as central Cuttack, and embraces the floods 
of the Brahmany and Byturnee, as well as of the Mahanuddy and 
Katjooree. : 

3. The result, tabulated by Mr. Armstrong in his 30th para. 
is to the effect that the sum of Rupees 34,429 will be required to 
repair the bunds in the central and northern divisions. Reports 
from Mr. Rayner, the Executive officer of southern Cuttack, show 

This is exclusive of Rs. 38,000 that the sum which will be required in his 
spent between the Ist May, 1857, division amounts to almost 53,000. The 
ons, the eaine of the year. total for the whole of Cuttack therefore 
is Rupces 87,429, ‘ 

4. The table given at para. 4 of my letter, No. 8656, dated 
19th September, 1857, on the cause of the numerous breaches in 
Cuttack will show, that the average annual cost of repairs since the 
year 1840, excepting two years 1849 and 1850 when the repairs were 
designedly neglected, has been about 47,000 Rupees. For the last 
few years from 1854-55, it has been considerably more, and in the 
year 1855-56 amounted to Rupees 120,789, 


Statement of remissions granted and expenditure incurred on Embank- 
ments tn the three districts of the Cuttack Division, during the 
23 years from year 1834-35. The former furnished by the Board 
of Revenue in their No, 435, of 11th November, 1857. 

































































Herenue remitted, Expended on | Total remitted 
Years, | District. f Detail. Total. Embankments. | und expended. 
— — —_—_ ——— 
Cuttack, | 1,094,363 14 3} 
1834-35. |Pooree, 0 0 O} 1,94,363 14 33; soy ase eee! 194,863 14 34 
Balasore, 000 
Cuttack, 000 eS 
1835-36. | Pooree, 3872 6 7| 38725 7 seus val 3,872 6 7 
‘Balasore, 000 
Cuttack, ; 2,80,232 7 7 
1836-37, |Pooree, | 1,08,256° 8 74| 5,42,293 5 114 see ae one] 542,293 6 114 
Balasore,| 1,53,804 5 9 ; 
Cuttack, 000 
1837-38. |Pooree. 000 10,184 71H ok + ef 10,184 7 11E 
Balasore,} 10,184 7 113 
: Carricd forward, Co,’s Rs! 7,50,714 1 9} 7,590,714 1 OF 
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Revenue remitted. 





| Expended on |. Total remitted 























Year. | District. Detail t Total. i Embenkments. { and expended. 
Brought forward, Co.’s Rs.|'7,50,714 1 94: 7,560,714 1 94 
Cuttack, j i 

1838-39. [Pooree, | 50,791 0 2 50,791 0 2 aeiaee oe} 60,791 0 2 
Balasore,' I 
Cuttack, | 3,73,106 15 8} 

1839-40. |Poores, | 2,02,842 0 94) 7,64,222 4 63 ace ee as | 7,64,222 4 63 
Balasore, 1,88,273 4 OF 


Cuttack, | 2,09,342 14 44 } 
1840-41. |Pooree, | 1,70,271 13 10 4,983,262 8 53). 27,721 11 8 | 5,25,984 4 14 
\Balasore,| 1,18,647 12 3 
Cuttack, 
1841-42, ‘Pooree, sobsve 
Balasore, 
‘Cuttack, 
1842-43. |Pooree, 10,858 13 4: 
(Balasore, | 
(Cuttack, 
1843-44. Pooree, 882811 9/ 882811 9] 21,317 8 6| 30,146 4 3 
\Balasore, ’ 
|Cuttack, 
1844-45. 'Pooree, 2,154 10 7 2,154 10 7] 20,216 12 3] 22,370 610 
Balasore,| 
Cuttack, 
1845-46, |Pooree, 30,672 7 1 
[Balusore,, 11,587 6 9 
6 


10,109 15 4 10,109 15 4 





Bea 


10,858 23 43) 19,250 2 8 30,109 0 Of 


4} 42,259 13 103) 82,122 13 10| 74,382 11 8% 


iCuttack, 
1846-47. Pooree, 8,666 14 
Balasore, 
Cuttack, 
1847-48, |Poorce, 814.10 33 81410 3%] 18,929 8 9 19,744 3 0% 
|\Batasore, 
Cuttack, 2,467 3 2} 
1848-49. |Pooree, 4,404.18 6| 34,918 7 113} 20,182 711 | 65,045 15 104 
Balasore) 28,041 7 3 


8,666 14 6 | 15,7911810/ 2445812 4 





Cuttack, 

1849-50. |Pooree, nedredens ee ak faved As 3,979 10 103) 3,979 10 103 
\Bulasore, 
Cuttack, 

1850-51. |Pooree, 769 9 1 18,465 4 8 1,604 11 74} 20,070 0 34 
Balasore,) 17,695 11 7 
Cuttack,| 6,297 123 23 

1851-52. |\Pdoree, 12 16 1 60,786 14 2}| 20,401 1 8&| . 71,187 15 104 
Balasore,| 45,546 2 1 

: Cuttack, 

1852-53. |Pooree, 42,346 3 114) 42,346 3 114] 17,3817 5 8) 569,663 9 7% 
‘Balasore,| 
Cuttack, 


1853-54. |Pooree, 22,209 8 34 69,276 10 73) 33,891 14 0 | 1,03,168 8 74 
Balasore, 47,067 2 4 
Cuttack, - 
1854-55. |Pooree, | 52,839 15 103; 69,759 12 13] 56,682 1 73) 1,26,441 12 92 
\Balasore,| 6,919 13 3 
‘Cuttack, 
1855-56. |Pooree, 21,669 15 64) 21,669 15 54/ 1,20,789 6 94/ 1,42,459 6 23 
iBulasore, 
Cuttack,| 31,442 8 6} 
1866-57. oareee 27,499 15 114] 58,942 8 653) 67,576 12 9 | 1,16,519 5 2% 
‘Balasore, 











Total Rs. .. 





-125,03,734 5 93) 4,97,834 15  8}'30,01,569 5 64 
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5. The height of the floods registered on the Lallbaugh gauge 
at Cuttack during the last three years has been as follows. 


WEDD Sp iiscc ces ternanaie ce 127.18 feet above datum 
1856; cesses deencatenseess ts 123.48 ,, 
18575. cictaveathaartianstenee 126.68 ,, 


Yet notwithstanding that the flood of the year 1856 was the lowest 
on the gauge, itis stated by Mr. Armstrong to have been the most 
detrimental to the crops of the country, because it was of greater 
duration, lasting 17 days, and thus rotting and ruining them. If 
only submerged for a few days they do not materially suffer, but 
recover as soon as the waters flow off again. 

6. The height of the Cuttack floods depends much upon the 
state of the sea tides at the criticgl time, particularly in south Cuttack, 
where the Chilka lake under the mfluence of gales from the eastward, 
exercises a considerable influence upon them. Their duration depends 
more on the rain falls in the upper districts or drainage areas, and 
when inundations occur consequent on breaches, the injurious effect 
of these is increased, as explained by Mr. Armstrong in his 18th para. 
by the obstacle which the bunds themselves present, to the vast sheets 
of water which they have failed to exclude, flowing off again. This, 
the water can only do through the breaches themselves, and it is 
impeded not only by the limited openings the breaches present, but 
by the natural fall of the ground which in this, as in all cases, is from 
the river bank towards the interior. 

7. Before the floods of the present year occurred, apprehensions 
were entertained, that owing to the increasing volume of water which 
appeared to be yearly passing down the Katjooree or south breach of 
the Mahanuddy, the southern provinces of Cuttack would suffer more 
than the ceritral and northern from inundation. This does not appear 
however to have been the case. The floods seem to have been equally 
violent in both portions of the province. Higher embankments it is 
true have been topped in south Cuttack but this, according to tho 
executive officer’s report appears to’be owing to the fact that high 
spring tides from the sca and a storm on the Chilka lake, occurring 
simultaneously with éhe floods, very naturally influenced and augmented 
them. 

8. The drainage no doubt has been great in south Cuttack, but in 
submitting the present report from Mr. Armstrong, the Superintendent 
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of Embankments observes that it is “ difficult to conceive a worse state 
of things” than that described therein. I can see no reason thereforo 
for concluding otherwise than that the floods of this river are pretty 
equally divided between the two main channels, the Katjooree and the 
Mahanuddy. 

9, The quantity of water discharged by the main river, the Maha- 
nuddy, in the rains, is so enormous, being more than three times the 
volume of the Hooghly or three quarter millions of cubic feet per second, 
the streams into which it subdivides itself, and which intersect the Delta 
in all, directions are so numerous, and the velocity of the current so 
great’ that changes in the channels are frequent. Hence, while some 
embankments become of no use owing to the desertion of one channel, 
those on another and hitherto insignificant one, have to be enlarged 
and heightened to withstand the increased and unexpected floods which 
assail them, and are not unfrequently undermined and altogether swept 
away, being in no way adapted to the altered state of the river on the 
banks of which they were first constructed. 

10. There can be no question that in their present condition, the 
embankments of the province are quite ineffectual to protect the coun- 
try from inundation, and the crops too frequently from destruction. 
These crops consist chiefly I believe of rice, which cannot be raised 
without a plentiful supply of water, but which, with too much, decays 

-and is destroyed. 

11. From the earliest times, Cuttack has suffered almost annually 
from either drought or inundation. A glance at the table given at 
para. 4 will show the large sums, which have been regularly expended 
by the Government on the repairs of the embankments, and which 
have also been lost to them in the shape of remissions from the revenue, 
The question now under consideration is : 7 

Ist. Whether it is possible to remedy this state of things by 
Engineering works constructed at the head of the Delta, with the view 
of regulating the distribution of the flood waters, as has been proposed 
by several Engineer officers lately connected with the province. 

2ndly. Whether the embankments throughout the province should 
be placed in a thoroughly efficient condition ; to do which, they must 
be amply supplied with sluices ; or 

8rdly. Whether it would be better to leave them and the river 
alone, and allow nature to take her own course. 
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.J2. With regard to the first, the works on the Madras presidency 
rivers, have been cited as examples for imitation. These, however, 
arrest and bank, up the dry weather stream of their respective rivers, 
and the body of water thus stored up, is made available for irrigation 
during the dry weather. They do not attempt to control the rain 
floods which pass over them to the depth of ten or twenty feet, and 
all that is expected at such times is, that they shall withstand the torrent 
of water uninjured. They are not, that I have ever heard, supposed 
to have the least influence or control over it. - 

13. If the object of the masonry works proposed therofore by 
Captains Beadle and Short, and Lieut. Harris, above Cuttack be to 
regulate the flood waters, they would, in my opinion, be altogether 
ineffectual for this purpose. The waters of the Mahanuddy which in 
the rains rise to a height of thirty-eight feet, while the highest dam 
proposed is only twenty-one feet above the bed of the riyer, would 
not only be uninfluenced in their course, but unless the works were very 
carefully and solidly constructed in the usual manner of anicuts, they 
would completely destroy them. 

14. Again, if the object were to obtain irrigation in the dry wea- 
ther, it is still more necessary that the dams or weirs should be built 
after the model of anicuts, that is, completely across the river, which is 
thus ponded up until its waters accumulate in a still pool behind the 
anicut to the depth necessary for the purposes of irrigation. As I find in 
none of the projects or papers that have been submitted, the caleu- 
lations necessary to determine the height of such a dam or the distance 
from it seaward, at which the water would become available for irri- 
gation, I conclude this has not been in any case the intention of the 
projectors. 

15. One of the first points which it is necessary to determine, 
however, is this very one, viz., whether the province of Cuttack requires 
irrigation, The climate and seasons are different from those of the 
Madras presidency. Cuttack is under the influence of the south-west 
monsoon and has a regular rainy season commencing in June. The 
Madras provinces on the Coromandel Coast have no rainy south-west 
monsoon, but have their rains with the North-East monsoon, com- 
mencing about the middle of October. 

16. Although therefore irrigation or water for the crops would 
no doubt be desirable in the hot weather in Cuttack, as every where 
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in India, it may be a question with reference to the nature and’ state 
of the crops at that season, whether it is of such value as to justify 
the construction of very expensive engineering works to obtain it 
from the river Mahanuddy. 

17. And it is still farther an undetermined question, whether 
considering the great height of the banks of the Mahanuddy or 
depth of its bed, these works could be constructed (without being of 
a more than ordinarily expensive and precarious nature) so as to bank 
up the dry weather stream to such an extent, as to make its water 
availgble for irrigation (that is the point of striking out of the water 
on the surface) at a reasonable distance from the sea, and such as would, 
by the amount of cultivation created, compensate for the expense in- 
curred. 

18. Cuttack is about 50 miles from the sea, and of this distance, 
20 miles on the seaboard are so low, as to be subject to sea inun- 
dation, There remain but 30 miles, and nearly: the whole of this 
would probably be lost before the water could be bronght to the 
surface. The dam or weir proposed to be constructed by Lieut. Harris 
at Naraj above Cuttack is 21 feet in height, and its crest is 17 feet 
below the flood level of the river, which reaches to nearly the top of 
the bank. If the fall of the country be 21 inches in a mile (until 
Lieut. Harris’s levels are checked and submitted, it is impossible to 
“say exactly what it really is) and if the water in the irrigation channel 
have a fall of only 12” ina mile given to it, it would take 23 miles 
before the bed of the irrigation cut could be brought to the surface, 
and little less (say 20) before the water itself could be available. 

19. It is a question therefore which appears doubtful, whether 
irrigation works of the nature adverted to are required, or could be 
constructed with profit and advantage for the province of Cuttack. 

20. I have already said that to attempt to control the inun- 
dation floods of the Mahanuddy, which are of three times the volume 
of the Hooghly, or 1800,000 feet per second, by any such dams as 
those proposed, would be, in my opinion, quite impossible. 

21. The bunds may be placed in « thoroughly efficient and perfect 
state, so as to preserve the country altogether from inundation. This 
would without doubt involve a very great expenditure, particularly 
as numerous sluices would -have to be constructed. If this were not 
done, the bunds would be cut by the villagers to obtain water, a 
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practice which is of common occurrence now, and which is several 
times adverted to in the report of this year from the executive officer 
of the southern Cuttack division, submitted with my No, 4140, dated 
12th October, 1857, ; 

22. This practice is even systematized by the villagers, that is, 
they insert a hollow trunk of a tree in the embankments where they 
wish to obtain water, and carefully conceal it from the executive 
officers, with earth and turfing. Through this at the desired time they 
obtain the water they require, and. take their chance of a breach 
occurring and of discovery. This water, as they say, is life to them; 
for without it, they could not rear their crops or pay their revenue, and 
the darogahs are paid to connive at the practice, while in case of 
discovery, some one villager, whose family is during his punishment and 
imprisonment supported by the rest, is voluntarily made the scape-goat. 
This, I am informed by the superintendent, is common, and that he has 
discovered many such hidden sluices at places where it appeared to him 
strange that breaches were constantly occurring at the same spot. 

23. The bunds may be given up altogether and the rivers allowed 
to spread over the country wherever the level permits. Mr. Armstrong 
gives it as his opinion in his 18th para. and in this he says he is 
supported by Lieut. Harris, that “it would be more advisable, consi- 
dering the natural construction of this country or district, that thé 
embankments should be entirely done away with, than that ill-con-’ 
structed works should remain.” In his 32nd and 33rd paras. however 
he anticipates the time when Cuttack will be a fertile country, protected 
by efficient bunds, and when its “ natural facilities for a work combin- 
ing embankments, irrigation, and partial navigation” will be taken 
advantage of. What species of work Mr. Armstrong alludes to, I am 
unable to say, and he has not any where more clearly expressed himself, 

24. Considering the “ nature of the district,’ as Mr. Armstrong 
says, the crops of rice it chiefly produces, which require much water, 
but still that that water should not be injuriously retained on them too 
long nor rise to too great a depth, both which conditions the presence of 
bunds unprovided with a large. number of sluices, tends to favor; 
considering also the facts stated in para. 6, I confess I am disposed to 
think, that it might be the best plan to cease repairing the Cuttack 
bunds and to allow the inundations of the Mahanuddy to spread over 
the land, until its whole level were raised higher. 


. 
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25. The proposal has not yet been made in any report that Tam 
aware of, unless it be about the years 1849-50, but I have reason to 
believe that, it has been in contemplation by more than one of the 
Government officers in Cuttack. There is I believe an impediment in 
the engagements of the Government to keep up the bunds; an engage- 
ment which I am told has still six years to run, If this be so, it is 
an insuperable obstacle, and there would appear to be no alternative but 
to continue the usual system for the present; in which caso the 
expenditure for the official year on the Cuttack bunds will be approxi- 
mately as follows. 





For Nothern and Central Cuttack, ............... 34,429 
Southern Cuttack, ............cccccesccesaeececaneees 53,000 
Total Rupees, *...........006 87,429 


26. Ishould not conclude, without adverting to Captain Short’s 
proposal to remove the station of Cuttack and the Civil buildings to 
the ground on the left bank of the Mahanuddy. If such a measure as 
this be really cntertained, I need scarcely say that it would demand 
very serious discussion, and that many advantages must be found in 
it, to remove the numerous objections which would doubtless be made. 

27. It is not of course expected that in the present day, a city 
numbering some 50,000 inhabitants can be at once removed by order, 
and if the cantonments and Civil officers with their dependants are 
separated by a river at all times difficult to cross, and at some seasons 
impassable, there can be no doubt that much inconvenience, to say the 
least, would be the result. 

28. The possibilities and advantage of such a measure, must be 
very clearly and incontrovertibly shewn by those who propose it. In 
the meantime if the bunds were abandoned, it is probable that the 
river floods would be so much relieved, that all fear of danger to the 
town, or at least to its principal buildings on the highest grounds, 
would be averted. 
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From Carram W. D. Suorr, Officiating Superintendent of Embank- 
ments, Lower Provinces, to the Chief Engineer, Lower Provinces, 
—(No. 1725, Midnapore, dated 30th October, 1857.) 


_ Sir, - 


I nave the honor to annex a copy of Mr. Armstrong’s inter- 
esting report on the damages inflicted upon the embankments in the 
central Cuttack division, with the map for easy reference. 

* 2. .The number of the several paras. of Mr. Armstrong’s letter 
requiring comment, are entered in the margin for you to refer to. 
8. Doubtless the lands within No. 13 section, are -the* most 

+ No. 4 valuable, as yielding the greatest amount of 
revenue, but the lands comprised within No. 16 section as also No. 8 
and part of No 14, have been seen by*Mr. Armstrong after successive’ 
years of neglect and inundation ; for the Patamoondee property was 
very well paying and well cultivated ; Wht of late years, the excess 
flood down the Chota Brahmany from the main river, has breached 
and carried away most of the protective-lines. 

There is no question regarding the inefficient state of enibank- 

No. 5. ments, and their deteriorated condition is 
entirely owing to the causes shewn in my report. 

The result of Mr. Armstrong’s gxperience ae out fully my 

Nos. 6 and 7. detailed reports upon these embanked dis- 

tricts, and by the time the correspondence on the-subject is concluded, 

I am of opinion that the existing sections will have disappeared, or be 

traced out with difficulty by some future Executive viz., by the thin 
line of jungle govering lines of small mounds. 

The cause assigned for the inefficiency of the embankments by 

No. 8. Mr. Armstrong is good, as far as regards ° 
the central portion of the central division, bu&the embankments to-the 
south-east of the central Cuttack divigion, and those in the southern 
or Pooree division, were never intended to withstand such volumes of 
water, nor were they subjected thereto; it is only owing to the in- 
attention ang ignorance of the great changes in progress at the head 
of the Delta, and the consequent yearly increasing volume of flood 
passing to the south and south-east, that the embankments haye 
answered no useful purpose. " 
nn?) | 


ry 
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T agree with Mr. Armstrong and would point out that, since 

No. 10, ~ January, 1854, the order has been to “ fill 

in breaches,” and considering the work has been done, the question 

is, whether the district has benefited permanently ? I believe property 

has deteriorated in value, simply because nothing has been even at- 

tempted at the right place, viz. at the head of the Delta, where 
efficient measures would soon restore the equilibrium of the floods. 

The facts narrated are patent only to those who have remained 
out during flood season, seen the country inundated through scores of 
breaches, watched the flood rising on the crops, and judged of the 
Joss according to the period of submersion, (for the injury is always 
greatest when the floods and spring tides are simultaneous, as there 
is at such periods no outlet). 

Regretting as Ido the state of things in the Cuttack district, 

: No, 17. and*being convinced that the measures pro- 
posed by me in my report, or an improvement thereon ; would be suc+ 
cessful if attempted, I wouldparticularly point out the practical view of 
the question taken by Mr. Armstrong. With well-paid Engineers and 
large establishments, it appears hard that the Government money 
should be squandered in breach-filling, instead of making the district 
a granary, whence to supply the less favoured districts on the Madras 
coast. 

It is needless to follow Mr. Armstrong through the detailed infor- 
mation given for each charge, suffice it, that it is difficult to conceive a 
worse state of things, and in requesting your earnest perusal of the 
32nd and 88rd paras. of the report, I request that the subject may 
be laid prominently before Government, not with the view %f ascer- 
tainmg whether money shall be spent in “ filling in breaches” and 
‘ raismg embankments ;” but whether the only measure that can pos- 
sibly afford relief, viz. a “weir to prolong the line of water-way of the 
Mahanuddy along the left bank below Naraj, and prevent the spill 
(immediately below Naraj) down the Katjooree” may be carried out, 
or at least, material collected for any measure considered more practical. 

I have urged the removal of the collectorate and all public 
offices, as well as the cantonments, to the high plateau on the left bank 
of the Mahanuddy, where the Telegraph wire will run 3 and consider- 
ing that the low level down the Katjoorce is increasing, the Government 
cre long, in the natural course of events, will have cause to regret that 
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timely measures were not taken to avert the catastrophe or preserve 
property. 


From T. W. Armstrone, Esg, C. E. Executive Engineer, Central 
Cuttack Embankments Division, to Caprarn W. D. Suort, Officiat- 
ing Superintendent of Embankments,—(No. 325, Cuttack, dated 
24th September, 1857.) 


Sir, 


I wave the honor to submit a statement of the damages 
inflicted upon the embankments, in the Cuttack central division (in- 
cluding 2 sections of the former Balasore division, viz. Nos. 18 and 19) 
by the floods of this season. 

2, A map on a acale of four miles to the inch shewing the whole 
of the sections in the Cuttack division, and No. 18 in the Balasore 
district accompanies this letter, to explain, as I hope, by a glance, the 
situation of each section and the rivers whose spill floods affect them. 
I can get no plan of ready reference for No. 19 section,* but this is 

#3; re , immaterial, as it is the minor work of the 

‘ince writing this para. I foes 7 
find I can shew No. 19 section others, and scarcely worthy of special notice 
on the plan I forward. . 

at present. 

8. The sections of the Cuttack central division are as follows. 

No. 8. Aftected by Katjooree and Mahanuddy. 

No. 12. Ditto by Katjooree and Kaneah rivers. 

No. 13. Ditto Mahanuddy, Punkpaul and Pykah. 

No. 14. Ditto Cheeturtollah (Bura and Chota) the Noon river and 
Millah, Patnullah, Gopee, Gobree, and Bagnee nullahs. 

No. 15. Ditto Beropa, Mahanuddy, and Brahmany rivers. 

No. 16. Ditto Bura and Chota Brahmany and Jumboo rivers. 

No.*18. Ditto Kursooah and Byturnee 
rivers, Goongtee; Bugcharra and Keah and 
Bengy nullghs. 

No. 19. Ditto Salindee river and Kuppally nullah and the bunds 
along sea coast or Ankoorah bunds. 

4, At present I consider No. 13 section the most valuable in 
point of revenue, and Nos. 16 and 18 the least so, to these can be 
added part of No. 14 and which is that portion of it lying between 


Kendraparah and Patamoondee. 2 


Belonging formerly to the 
Balasore division. 
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5, The Collector of Cuttack during the past year has made remis- 
sions in its revenue to the extent of Company’s Rupees 31,442-8-64 
this chiefly occurred in Nos. 16 and 18 sections (speaking propor- 
tionally). 

This loss of revenue and the present difference in value as I may 
call it, of each section, is entirely caused by the unsafe, inefficient and 
deteriorated condition of the embankments. 

6. The soil and natural facilities for rice cultivation are of a more 
favorable kind in (part of) section No. 14 and Nos. 16, 18 and 19, 
this exhibits an unfortunate circumstance, which is, that where the 
embankments are least effective, the facilities for the cultivation of the 
soil and the good qualities of the soil itself exist in the greatest 
degree. 

7. I do not write these remarks without due data. I have been 
a resident of Cuttack since May 1855, and since then have been all 
over the districts under notice, I have an intimate knowledge of every 
river and nullah, except those which affect section No. 19, and these 
are insignificant. To the resut of my own observations, I add the 
universally expressed opinion, that nothing can be more unsafe (and 
it is a circumstance much to be lamented) than the embankments of 
this division. 

8. I believe originally these works were constructed under native 
superintendence, unconnected, with reference one to the other, unwork- 
mantike and not permanent as regards figure and position, unprofes- 
sional to the eye, unsafe and to a great extent lessened in value, as 
regards strength of section, reference to flood-level, and stamina, to 
resist the action of the bunded floods of so many large rivers. 

They have been repaired year by year nearly equal to their 
original condition, under an excess of native superintendence. Skilled 
labour has not been brought to beap upon them in any way, and the 
valuable supervision of an executive Engineer has had, in days gone by, 
80 great demand upon it not alone from these embankments, but from 
the district roads and public buildings, that its distributed beneficial 
effect was almost lost, as regards the efficiency of the actual work 
executed, to repair these.“ leveés.”” : 

9. I find from office records that the expense of the Cuttack 
central division, excluding a proportion due to the supervision and 
annual outlay for repairs of works in the Pooree distriét and of the 
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Juggernauth road, for the periods both of these works were under 
a united superintendence, amounts for the past five years to about 
Company’s Rupees 1,80,000. : 

10. The damages inflicted by this season’s floods, and cost of 
superintendence for the year 1857-58, will probably amount to Com- 
pany’s Rupees 34,429-13-5. 

11. Ido not consider the embankments will be at all improved, 
speaking in a permanent sense, when the breaches now open are filled 
in and perfected. 

12. There is no doubt that if a flood occurs next year, similar to 
any we have had for the past three seasons, great injuries will again 
take place. These three floods tead on the Cuttack gauge* 127.13, 
123.48, and 126.68. A considerable differ- 
ence exists between the level of the Ist and 
rd and the 2nd of these inundations. However, it is not the height, 
but the duration of these floods that inflicts severest damage. 

13. In 1855 the great flood of that year submerged nearly the 
whole country, and before overriding the embankments caused many 
severe gaps in them, yet the, revenue of the Cuttack district lost 
es t send Vetere at Da ihtaay absolutely. nothing by its occurence, it having 
extra depth of water. fallen as quickly as it rose. 

It was the lengthened flood of 1856, which continuing at a 
certain and a high level for some sixteen or seventeen days,} that 

t Filling up all the basons created those damages to the crops of the 
and low grounds of the district. country which entailed a direct loss to the 
revenue of Company’s Rupees 31,442-8-64. 

14. The imundation of this season 1857 wa& of much longer 
duration than that df the “big flood” of 1855, but it did not reach 
the number of days the one of 1856 continued, yet as the breaches in 
the embankments have been very considerable in number and extent, 


* At the Lall Baugh. 


and from reports I have received, it is stated that they were in many 
places quite submerged, J am afraid ghe subsidence-of this flood in the 
river channels, left a vast area of water in the land side of the 
embankments unable quickly to flow off, thereby causing the rot and 
destruction of the paddy plant. . 

15. What the real results may be I cannot say, but present 
prospects present an unproductive season for the landholder, and 
unremunerative return to the ryot for the tillage of his lands, as also 
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upon the seed and labour *he expended to raise his annual subsist- 
ence. 

16. I arrive now at the conclusion that, at the present moment, 
the embankments in my charge have not been improved in any way, 
since their construction. That their condition has deteriorated I think 
there is no doubt: an inspection of them will prove this assertion, and 
their furrowed slopes, worn crests, and insecure position, from the 
erosion of the river banks they are built upon, will be evident. The 
two former have been chiefly caused by defective original construction, 
careless supervision by those in subordinate grades, inefficient repairs 
by unskilful workmen, and very possibly, the restricted Budget granted 
to the Executive Engineer in charge df the division. 

17. You, Sir, are well acquainted with these works, and I need 
not onter into any more detail, besides this is not the time to enlarge 
upon the subject, or suggest remedies and preventions for the yearly® 
losses to Government, which occur in this district ; for I look upon 
a large percentage of the expenditure that has taken place, upon 
these radically defective works, and which comes under the head of 
“ Annual Repairs,” as so much money lost for ever. Year by year 
the expenditure goes on, nothing permanent is executed; what injuries 
happen in 1855 are repeated, be the same more or less, in 1856, and 
again 1857 tells the same tale. If these works were in the hands 
of private companies paying dividends, how could they do so, if 
a similar, system to the one now in existence were adopted? Their 
capital would soon be exhausted upon the annual items of repairs, 
superintendence and offico expenses. 

18. It is mY opinion, and in this Iam supported by Lieut. 
Harris, that it would be more advisable considering the natural con- 
struction of this country or district, that the embankments should bo 
entirely done away with, than that ill-constructed works should 
remain. When high floods occur, indeed any which uplift above a 
very low level, the embankments are topped and breached, and the 
flood-spill pours through these gaps with a considerable head. This, 
added to the supply from the overtopping of the crests of the bunds, 
quickly floods the lands inside of these levees, turning all the culti- 
vated land into one unbroken sheet of water. When the waters 
subside in the main channel, the area of the breaches effected by the 
depth of the spill flood is inconsiderable, consequently the discharge 
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from these submerged lands into the half full river channel, is by 
no means proportional t¢ that which passed through it from that 
artery, when it was in flood—besides, it is a well known fact that 
a river’s bank is generally the highest level of comparatively level 
plain, and that the fall is almost certain to be found from the bank 
of the stream inwards; this is truly the case in this district as any 
of thé cross sections across country from river to river, taken by 
myself or Lieut. Harris, will plainly exhibit. 

19. I feel I have prolonged these remarks to tvo great an extent, 
and shall now particularize the damages which have happened to 
the works of the division this season. I shall take the sections con- 
sequently as they have been *written down, and will only give. the 
condensed. result of the reports I have received anyeelt, from the 
subordinates attached to my staff. 

20. The first section No. 12* affected principally by the floods 

* No. 8 being the town of of the Katjooree, has 83 breaches, varying 
Saree Lar NS Baugh in length from 50 to 450 feet, and in depth 
will be separately reported on from 2k feet to 25, This latter, I should 
hereafter, say, gives the depth of the scoop hole 
created by the rush of the flood spill, through the broken em- 
bankment. 

-The total quantity of earth required as per rough estimate, to 
repair these 33 breaches amounts to cubic feet 16,55,279. 

21. In No. 13 section effected by the floods of the Mahanuddy 
and Pykha rivers, I find that 112 breaches have taken place, the 
largest is 1850 feet long, 47 wide, and 6 deep. There is another 
350 feet x 200 feet x 15 feet, all the others are of less size. Total 
area of breaches 22,000,62 cubic feet. 

22. No.4 section is the most extensive of any, and portions of 
it as I have mentioned, though nominally embanked, are not really so, 
as its bunds are, with regard to any large flood, useless. 

105 breaches have occurred in auhese works, and the amount of 
earthwork which will be required to fill them is calculated at 50,00,000 
cubic feet. I copy some extracts from Assistant Overseer Atkinson’s 
report on this section, after the flood of August last. These extracts 
will give much detail with regard to the greatest accidents that the 
late inundation engendered. 

“At the villagg of Banasorepore tists are some, breaches, 
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Section of bund. The people here say that. 
they intend to leave the place and remove 
to another better protected from the flood. 

8 x s “ Arrived at Kendraparrah bungalow, 
where the flood water has risen and covered the verandah floor, the 
out-offices all tumbled down, which were built in 1856-57. The top of 
the plinth can be taken for No. 30 flood-mark. ‘The people here state 
that this season’s flood is higher than any flood that has ever been 
before, which I firmly believe. I intend to visit the Noon nullah 
bunds, but I could not‘take my boat along it, in consequence of a 
bund having been placed across by thg zemindars, and as the whole 
country is flooded I could not travel by palkee. Halted for the night at 
the bungalow. . 

1st. September.—Crossed the Noona river and proceeded to 

Hurryauk-on the left bank of Polta nullah, where there is a large 
breach 220 feet long, depth 20 feet. Nea the breach on the up- 
stream side, there is 170 feet of the river slope and crest destroyed. 
A Dobundee will be required at this place next season, which would 
require to run either threugh the village or in rear of it. If con- 
structed in rear of the village, an embankment of 9 feet high and 
3000 in length will be required, and if through the village, an embank- 
ment of 6’ feet would be required, and 800 feet in length ; but a 
number of houses would require to be removed, which the villagers would 
prefer. ‘At the breach near this village the water has rushed through 
with great velocity, and has left a great deposit of sand on the land 
and made it almost barren. There was alarge tank in rear. of the 
' village which has becn entirely filled up with sand, broufht through 
the breach. There is an embankment adjoining this breach 1470 feet 
in length, which was regularly topped by the flood but “was saved by 
the zemindar, by sods being placed along its top. The whole length 
requires raising. 

“ 83rd September~-Started from Poobhunsee to Pilurparra. On left 
bank of Pant nullah, a breach of 220 feet in length, and has a hollow 
about 30 feet deep and 120 feet broad. It was filled in 1856-57. At the 
village of Koolgowesalloo left bank of Pant nullah, there is a breach 
of 145 feet long, with a large hollow, and when repairing this bregch, 
it would be advisable to take the new bund clear of it. At the village 
of Paneola, Pant nullah, left bank, there is a lage breach of 250 feet 
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yghich has a deep hollow, that has been scooped out from the bank of 
the nullah for 4 or 500 feet. This breach was filled in 1856-57. ~ 

At the village of Kaleeaboodah on the left bank of the Noona 
river, there is a large breach of: 800 feet, depth 15 feet. Section of bund. 

2 At the village of Khundsye left bank of 
Noona river, the bank has been eroded and 
in a great many places the embanknient 
X10 x x% 18 destroyed, for a distance of about 400 feet. 
There is a breach here 45 feet long, depth 4 feet. At the village of 
Balleapuddla, and in continuation of the embankmntent of the last village, 
the river bank is eroded, and the exterior slope of the embankment 
destroyed. A retired line of bund 2170 feet in length, and six feet in 
height will be required.” . 

23. In No. 15 section, the largest breach is 850 feet in, length, 
80 feet wide and 16 deep. Cubic. area 10,88,000,qhis is foxgunately 
nearly the only one of extent in the section, but it has caused severe 
loss in the neighbourhood. Its position at Judpore may be observed 
by reference to the accompanying map. The river bank here is high, 
the ground inside falling quickly away from it. When the embankment 
was overtopped, the scour of the flood along, I may say, this sharp 
incline, cut into the maiden soil so deeply asto cause the river baak 
to give way en masse as it were, and the rush and discharge of water 
through this large gap was consequently very great. 

24, I transcribe a para. from Assistant Overseer Atkinson’s report 
of this section, from which it will be observed, that he considers the 
bad construction of a sluice was the cause of this breach. Its occur- 
rence is much to be regretted. The country, the discharge it passed 
through hes dovered, is one of the best cultivated in the locality. 
If this ill-constructed sluice was the primary cause of the breach, 
very likely the darogah or overseer in charge, did not see to the 
proper puddling of clay around the sluice masonry, the use of puddle 
was most probably forgotten or unkgown, and when the flood rose 
against the face of the work, it found numerous vents to escape 
between the masonry and the filled in clay, and gradually worked a 
series of larger passages, until the whole blew up, as it were, giving 
way under the united agencies of erosion and pressure. 

“ Between the villages Aumtpore’ and Neelapudda, the country 
is entirely under water, like a vast lake, in consequence of the meeting 
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of the water of the Brahmany, Kaloo and Beropa rivers. At the vil 
lage of Judpore, on the right bank of the Beropa, there is a large 
breach of about 7 to 00 feet in length, and in some portion of this 
gap there was stone sluice built this season by the darogah, but I could 
not gee a vestige of it. Perhaps some trace of it may be seen when 
the river subsides. I believe the bad construction of the sluice 
was the cause of the breach, because the flood mark left-on the em- 
bankments shews that the water was two feet below the crest. I 
was informed by tho villagers on the spot that as the river rose, 
the water was oozing through the masonry. Section of bund near 
breach, - 

“This breach occurred at 8 a. M. on 
the 12th August, that is before the flood 
i had gone into the Beropa and the breach 

@ © at the Aul’Rejah’s bund. The zemindars 
have been collecting posts to close it as soon as the river falls, and the 
current in it is less powerful. I cannot tell the depth of the breach, 
put at one end it is 15 feet deep. 1t is difficult to say what immense 
damage this breach has caused to all the land between it and Patta- 
moondee, which is covered as far as the eye can reach. There appears 
to be a greater body of Water flowing through this breach, than going 
in the proper channel, and boats keep on the left bank of the river 
to ensure their not being swept into the land by the strong current 
that flows through it. At the village cut a flood mark No. 13 on bur 
tree about 300 feet from the bund in front of the bungalow. Halted 
here for the night,” 

25. No. 16 section, which I consider is in the worst condition 
of the whole, I shall not attempt to enlarge upon, as the entire of 
the bunds along the Chota Brahmany and Jumbod rivers, are so 
entirely useless, as not to deserve the name. They having been deeply 
overridden and the country behind quickly filled with water to the 
level of that in the river channels. The breaches are of small size. 
They are 160 in number and their cubical area form the measurements 
taken as far as the state of the floods permitted, amounts to 20,19,507 
cubic fect. The longest gap cut through these embankments, is in 
length 870 feet and that of greatest area measures 200 feet x 100 
fect x 25 feet = cubic feet 5,00,000. — 

26, Tappend an extract from Mr, Atkinson’s report on this section. 
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“ At the village of Haldurpoor there are soveral breaches of 100, 
2 50, 20, 150, 100, and 20 feet in length. 
igh Section. At the third breach some houses * 

i were carried away, $i tho above breaches 

BwB . Kx 18 are in a portion of embankment, about a 

mile in length, and which would require raising throughout 3} feet. 

The whole country as far as I could see, was one vast sheet of water. 

Many of the villages deserted and destroyed by the flood. The 

people here reported to me, that this was the highest flood ever seen 

by the oldest men in the place, that is, for a period of sixty years. I 

did not proceed any further down the Chota Brahmany, as the place 
was as above described, but went down the Gundkyah river. 

“28th August.—Started from Haldurpoor and proceeded along the 
Gundkyah river, and at Kuttermul on the right bank. Cut aflood mark 
No. 25 on Poldooah tree (the bank under water) jugt close to village, 
which was all tumbled down by the flood and only one old man and 
woman near the place, who would have left it, if he could have got his 
cattle away. The whole embankment on this river being six miles 
long, is entirely under water ; but a few ant-hills can be seen on it here 
and there. I was informed that two or three children had been carried 
away by the floods, indeed something ought to be done here. Crossed 
the country in my boat to Gobaree river, which is one immense lake. 
At Linkoonah village on the left bank of the Gobaree, cut a flood 
mark No. 26 on a large bur tree on bank close to village. Put up 
here for the night.” 

27. There is no section numbered 17. That number represented 
the Juggernauth road when it was connected with this office. 

28. Very great damages have occurred in No. 18 section. The 
breaches are 284 in number, and in ares 33,08,640 cubic feet. The 
three principal ones are respectively 600 feet x 40 feet x 8 feet, 500 
feet x 40 feet x 5 feet, and 400 feet x 40 feet x 7 feet. 

T have had no special report as yet of this section, but I am | 
informed severe injuries have been sustained by the crops within its” 
boundaries. . 

29. In No. 19 soctibni near Bhuddruck and Balasore, fhe. darogah 
reports “ no breaches.” 

The bunds are insignificant I eane and no large rivers intersect 

it, perhaps it is only partially embanked, at any rate it demands now 
no special remark, 
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- 30. To resume. The damages collected, present the following 
Tabular statement. 











No. of Section. * Area of breaches. Probable: cost «of 
repair. 

RS. 0 AL OP 

16,55,279 1,758 11. 11 

22,00,062 2387 9 0 

50,00,000 5,312 8 0 

17,18,170 1,825 8 10 

20,19,507 “2145 11 7 

33,08,640 , 3515 6 10 

1,59,01,658 16,895 8 2. 

Add office expenses and Superintendence, ............ 15,000 0 0 

And 15 rupees per cent. for offi contingent expenses . 
and allowance for rough and imperfect measure- 

ments taken just after floods have subsided, ©...... 2,584 5 3 
Total cost for say season 1857-58mfor repairs of| 

breaches only, ........ccccccceeeeeeeneeeeeeeeeseaeeeeeeanee 84,429 18 5 








81. By this expenditure, I do not anticipate that the embank- 
ments will be at all benefited for the future, vide my remarks in paras. 
7 to 12. 

232. It is, however, just now an unavoidable outlay, but I trust 
sincerely the day will soon arrive when the Government of this country, 
will be enabled to grant their attention and their money, to and for 
needful public works, and that they will direct such a searching inves- 
tigation, ‘examination and remodelling by able men inte, and of these 
radically defective embankments, which demand and have demanded 
for years, so great a sum for “annual repairs” without yielding any 
comparative benefits, that by and by, the remodelled “levees” of 
“Orissa, may cease to be a “ moGxery, a delusion, and a snare,”’* that 

* Task you to excuse this quo- they will represens what they really are in- 
tation. It is true, but perhaps tended to be, may enclose fertile, plenteous 
alittle 09 BunEent: and well-protected crops, with wealthy land- 
holders, contented ryots and flourishing villages. The reverse is, I am 
sorry to say, the present condition of the greater part of the Cuttack 
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district. It is most traly in one season of the year drowned, as it were, 
from the inundations of its rivers, at another parched with drought, 
at neither period yielding anything like its proper measure of food or 
fulfilling its duties as a grain-producing country, to other portions of 
the world. 7 

83. Its exports are almost nothing (salt excepted). Its imports 
very small indeed. The great natural facilities it affords for a work 
combining embankments, irrigation, and partial navigation, are well 
worthy of deep consideration, and I am confident would vie with the 
most favorably executed ones in the Madras Presidency, especially as 
regards profit and return on capital invested. 

84. I am now taking active steps to have my annual estimates 
submitted at as early a date as possible. The continuous floods or ra- 
ther half and three quarter floods, which have occurred in the Mahanuddy 
this season, have prevented accurate measurements from being taken 
of the breaches at an earlier period, but I trust to have my estimates 
forwarded at such a date as will, I hope, ensure my receiving the sanc- 
tion of Government, to an early commencement of the season’s work, 
a thing very much to be desired® 

35. No works have been executed in the mofussil districts since 
the high flood of August last, I have not attempted to repair any 
breaches even in a temporary manner, as I well know the flood that 
created them also inflicted the injuries which hereafter may be com- 
plained of, the duration of the inundation being excessive. 

36. Earth-work in the rainy season is always expensive, and 
under the darogah system not correct, as the constant rain fills up or 
partially obliterates the excavations. Check measurements are not 
possible unless the overseer is on the spot constantly, and that he 
cannot be, from the nature of the country, and extent of the breaches : 
to be repaired. 

It is only a very peculiar accident I should wish to repair with the 
materials and under the management the work is to be executed with, 
the rainy season of the year is however favourable for the execution of 
consolidated earth-works, but that, I think, is the only advantage. 
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From the Junior Secretary to the Government of Bengal to the Se- 
cretary to the Board of Revenue, Lower Provinces,—(No. 2970, 
dated 15th December, 1857.) 


Sir} 


I am directed to forward herewith an extract (paras. 23 to 25) 
from a report dated the Ist intant from the Officiating Chief Engineer 
on the subject of the embankments in the Cuttack division; and to 
request that the Board will favour the Secretary, on an-early date, with 
a report ag to the impediment which is stated by Captain Young to 
exist to the adoption of ohe of the plans suggested for providing 
against the inundations from the Cuttack rivers, and which has, for its 

object, the entire abandonment of the bunds which have hitherto 
' proved so inefficient. 





From the Secretary to the Board of Revenue, Lower Provinces, to the 
Junior Secretary to the Government of Bengal,—(No, 44, dated 
Fort William, the 5th February, 158.) 


Sir, 


Tam directed by the Board of Revenue to acknowledge the 
receipt of your letter dated the 15th December last, No."2970, for- 
warding an extract from a communication of the Officiating Chief 
Engineer, and inquiring whether there is any impediment in the 
engagements entered into with the zemindars of the province of 
Cuttack, to the adoption of a suggestion which has been placed before 
Government involving the entire abandonment of the embankments. 

2. The Officiating Collector of Balasore, Mr. §chalch, whose 
reply to the Board’s requisition for the, required information was first 
received, says that of 110 embankments in that district on the list 
of the executive officer, the Government is bound to keep up 40, and 
that it would be liable to a civil ation for any injury that might result 
from the abandonment of any of these bunds. 

3. The Collector of Cuttack says that in the engagements of the 
zemindars, there is no mention of embankments, but that in each 
settlement rooedad, there is a paragraph giving a list of the embank- 
ments in the estact, and mentioning whether they are kept up by 
the zemindar or the Government. This was done under instructions 
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from Mr, Commissioner Ricketts, issued in November 1838, and the 
Collector, Mr. Shore, is of opinion that there was an implied con@ition 
to keep up the embankments, and- that to abandon them without 
resettling the country would be a breach of faith. : 

4. The Officiating Collector of Pooree, Mr. Mactier, observes 
that though the “ terms” of the engagements do not bind Government: 
to keep up the embankments, yet that at the time of Settlement there 
was a tacit understanding that they would be kept up, and that 
regard was had‘to this circumstance in estimating the assets of each 
estate. If therefore the bunds should he abandoned, he thinks the 
Government is bound either to review the settlement or to grant 
remissions for losses by inundation. . 

Pe ee ten 5. The Board concur with the local 
(namely thet of levelling the Officers, whose views were also shared by 
funds) cannot and’ oe not Mr. Mills (see page 28 of the Selections 
settlement expires,as inestimat- from the Records of the Bengal Govern- 
patie vied of ench estate Te ent, No. 8) extracted on the margin.* No 
tinuance of the embankments change can, they think, be made in the 
which protect them. a ; 

existing arrangements till the expiry of the 


settlement in 1867-68, 


From Caprain W. D. Sxorr, Officiafing Superintendent of Embank- 
ments,—(Midnapore, dated 4th November, 1857.) 


My pear Sir, 

I caniep at your office several times when last in Calcutta, 
and was disappointed in not seeing you, as I was anxious to talk over 
the report on the Cuttack province and the embankment &c., &e., 
and desirous of learning the result of the deliberations on the subject. 

As every evil predicted by me (vide printed memorandum) in 
January 1855, has actually occurred, except the destruction of the 
collectorate and city (which, I believe, in the natural course of events 
must go, unless measures are at once sanctioned, to reopen the Maha- 
nuddy’s channel at the head of the Delta, and prevent the flood 
working for itself a lower level to the south-east and south in the 


Katjooree,) I am anxious to point out the expediency of removing 
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the station Civil and Military (vide my report and annexed sketch) to 
the fine high rocky plateau on the left bank of the Mahanuddy river, 
which in every way would be a preferable position—and were this once 
accomplished, the minds of all would be permitted to project good for 
the great district (which is now sacrificed) instead of confining their 
efforts to save a town which, comparatively speaking, is not worthy 
of consideration. : 

Tho line’ of Telegraph wire will run along the plateau where- 
on I propose to place to the new station, and I further propose to 
carry the main road up along the left high bank of the Mahanuddy 
(the Telegraph posts to run along the interior slope) vide sketches, as 
far as the narrow rocky gorge (through which the river debouches 
upon the head of the Delta) and there, to cut a fine ghaut, whence 
at all seasons a good ferry would work to the opposite hill, where 
a similar ghaut could be cut with facility. From this point a fine 
embanked and well-retired road would run over the high ground on 
right bank of the Katjooree river (the head of the Baruny nullah 
must under any circumstances be permanently closed by a stone weir) 
and be connected with the present road to Ganjam and Madras., 
Thus the difficult passage of the Mahanuddy, two half miles, and that 
of the Katjooree would be avoided, and a fine ferry be established 
across the neck of the river at Naraj (but 2000 odd feet across) and 
during the floods, the ferry would be maintained in the same way 
ag those are over the river and other mountain torrents in Switzerland. 
Indeed I believe before ten years are over a Stephenson will have 
a bridge across the Mahanuddy (if necessary) where I propose the 
ghaut should now be made. _ at . d 

T am convinced that eventually it will come to this, and if En- 
gineers of experience, and with enlarged views, are sent to examine, 
they will, I believe study the Government interests by coinciding in 
these views, you would then have upwards 6 lakhs (I do not think 
I am exaggerating the amount) of valuable ready cut stone for the 
great work projected by me, or any improvement thereon, in January 
1855, wherewith to control the floods at the head of the Delta, when 
the southern and south-eastern district of Cuttack could be readily 
supplied by well-regulated irrigation channels, and this district would 
become the granary whence te supply (via the water-communication 
by the coast, which can also be readily improved) the less favoured 
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digtricts along the Madras coast, as also the Calcutta market. The 
way to study the capabilities of the Cuttack district is to imagine 
it your-own farm; and certainly an intelligent European community 
with capital, engineering skill at its dispesak, and order, and with a 
knowledge of the peculiar advantages enjoyed by this fine district, 
and particularly with the experience gained by works (to obtain the 
samo end) in the Madras Presidency, would obtain a return of cent. 
per cent.—Indeed it appears to me that, with material at hand, labour 
available,—indeed everything coaxing the authorities to act,—the order 
on the part of the Government to act, and energy in the Executive, 
is alone wanting to ensure success. 

. My report has, I believe, clearly shewn, that whilst reams of paper 
have been expended in calling for the reason of breaches and lament- 
ing the deterioration of the district, ignorance of the real root of 
the evil has caused the delay in applying the remedy. The Mahanuddy 
had for centuries and centuries rolled along its channel to the sea 
through the centre of the central Cuttack division and, owing to the 
causes shewn in my report, has since 1840 thrown off yearly, vii the 
Katjooree, an excess volume of flood, to meet which, neither the 
natural channels, nor the original artificial levéos were formed or con- 
structed, and ignorance naturally cries out against the inefficiency of the 

“embankments. ; 

Woe must first control the Mahanuddy at the head of the Delta, 
when anxiety will cease : there will then be no reports and plans to save 
the town, and raise embankments, but compensation will be given to 
the people to move, or (after removal of the entire revetment for the _ 
great work at the head of the Delta), the Katjooree bank can be sloped 
and turfed and protected along its base by cheap brushwood oper- 
ations, and a heavy earthen embankment raised to protect them (vide 
sketch). 

It is exceedingly unpleasant to hear of the success on the Madras 
side, when we might carry out, with ggeater success, similar works on 
our side, taking advantage of their experience. : 

I have just received a private copy of Col. Baird Smith’s sepeee or on 
the Madras works, and at the expense of occupying your valuable time 
would make the following extract—or rather refer to four particular 
portions of the work, viz., pages 10, 27,31, 55~-and having in January 
1855 shewn the rovt of the evil, pointed out the remedy, and projected 
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a measure (vide E. F. G. in sketch) which at that time (in ignorance of 
the Madras works) I deemed the best, but which I would now aban- 
don for the weir C. D., I would hope that twenty-five years may not be 
allowed to elapse (as in the Madras case),—before the Government is 
determined to improve the conditions of the land owners and increase 
their own revenwe.—Three years have now passed, and the 2nd year 
after my prediction (which was simply a natural deduction from what - 

. I saw progressing) the Mahanuddy’s cold weather channel was for the 
jirrst. time on record dry ! owing to the increased scour and lower level 
created down the Katjooree. The crisis has occurred, and before: any - 
catastrophe occurs below, I would urge the adoption of measures to 
meet the yearly increasing difficulties. 

The reason why embankments do not answer the end for which 
they were intended is because they were originally badly aligned and 
contracted the water channel, but the cause of their wholesale destruc- 
tion is simply owing to the system of throwing money away when the 
effect is patent, without controlling the flood at the head of the chan- 
nels, where a little timely expenditure would save thousands below.. 
I will not take up more of your time, but would be gled to know, 
1st, whether the question of the roads proposed is likely to be taken up, 
for it is a very practical move and will cost but a trifle, and at the same 
time protect the Telegraph. 2ndly, whether the Government is likely 
to entertain the idea of removing the station and taking advantage of 
the ready material. 

J annex a sketch with an explanatory memo. 


A.B. Site proposed for the new station, Civil and Military. 

C.D. Revised project (by Captain W. D. Short, Officiating Superin- 
tendent of Embankments,) for a weir connecting the rock-bound 
Naraj hill with the rocky Temple Island, whereby an ample basin 
will be left for the great floods to rush through and scour out 
along left bank of Mahanuddy. This weir will answer the same 
end as one across the river, and there will be the additional ad- 
vantage of the open rocky outlet or channel between the Temple 
Island and the rocky left bank. 

B.F.G. Original project by Lieut. W. D. Short, Officiating Engineer, 
Cuttack division—a fléche of masonry founded upon rock or wells, 
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to control the volume down the Katjooree and give the direction 
to that down the main channel. This.was projected in 1854, but 
submitted in January, 1855. * 

C. H. Weir projected by Captain Beadle, Superintendent Hmbank- 
ments, Lower Provinces, in 1856 connecting Naraj with apex of 
the triangle or island whereon Cuttack is situated. 

K. L. Weir projected by Captain Beadle, Superintendent Embank- 
ments, Lower Provinces, 1856, across Katjooree. 

M.N. Weir projected by Mr. Samuells, across the Kokai. 

N. 0. P. Weir projected by Captain Beadle, Superintendent Embank- 
ments, across the Katjooree and to protect é&c., of river. 

a.b.¢.d. Main road from Calcutta to Cutiack leading to ghaut. 

c.@.f.g.h.k.t. Continuation of main road projected by Captain 
W. D. Short, Officiating Superintendent Embankments, along high 
left bank of Mahanuddy river, with the Telegraph wire .running 
along the exterior slope to k, where the wire will cross the — 
narrow neck of river a width of 2300 feet from k to n—at J a small 
ferry or toll house might be put, or a small Telegraph office. 

l’m. A fine ghaut to be cut in the rock down to the ferry. 


uy Dow Do. 
no. -A fine ghaut and road cut through the rock with a good gradi- 
ent from 9 to q. 


ps The head of the Barany nullah to be permanently closed by 
a stone dam, as the water passes now in excess, and answers no 
useful purpose. 

q: 7.8. A fine well retired embanked road connected with the present 
road to G&njam and Madras Coast. : 

p.r. A small embankment to prevent any water taking weir in flank 
and giving it a set towards r. : 

h. B. The immense store of material at hand from and in fort Bora- 
bauttee to H. L. P. to be removed and go towards rapid construc- 
tion of weir (wherever it is decided to make it) and the town to 
be preserved (as the flood down the Katjooree will be trifling 
when the weir is carried out) by a heavy embankment under dark 
dotted line protecting Cuttack itself (the cutchery being given up, 
or the river will take it). 
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From the Secretary to the Government of Bengal, to Captain C. B. 
Youna, Officiating Chief Engineer, Lower Provinces.—(No. 1377, 
dated 9th April, 1859.) 


Str, 


Wiru reference to your letter, No. 3656 of the 19th Septem- 
ber, 1857, and its several enclosures, which were specially reported to 
the late Court of Directors under date the 15th October following,* 

* Vide this office letter, No. I am directed to forward to you an extract, 
2841 of 14th October, 1857. paras. 133 to 187 of a despatch No. 27 
of 4th August last from that Court on the subject of the Cuttack 
embankments, which has been received from the Government of India 
in the Public Works Department under date the 8th October, with a 
request that the matter should receive early consideration and a report 
submitted on it, but which has inadvertently been left unnoticed. 

2. His honor requests that the Court’s remarks may receive your 
due attention, and that you will submit a report in regard to them, 
with advertence.to the present state of things and the measures taken 
since the date of your letter above alluded to. 

8. I am desired to take this opportunity of stating that your 
report, No. 1611 of 25th June last, relating to Col. Cotton’s report on 
the Mahanuddy, and the papers submitted by you with Captain 
Harris’s second report on the Cuttack rivers, are now under transmis- 
sion to the Government of India in the Public Works Department. 


e 
Extract from a Despatch from the Hon’ble the Court of Directors 
to the Government of India, in the Public Works Department, 
(Revenue) ,—(No. 27, of 1858, dated the 4th August, 1858.) 


133. From the report of Captain Short, Officiating Superinten- 


Anawer to Letter (Revenue) dent of Embankments,it appears that the suc- 

dated 23rd December (No. 14), 
1857, und to revenue letter, cessful management of the Cuttack embank- 
dated 22nd July, No. 13, 1857. . + . 

Transmitting | two Bengal spe- ments by Captain Rigby was first interfered 
cial narrations occasioned by with by an order of the Military Board in 
Court’s call for information re- Ignace ; 
speeting the causes of the bad March 1847, “ prohibiting all but the repairs 


tack embank- . 
sate, of the: Cate necessary to prevent actual breaches, while 


the question of abolition, or retention of embankments was under 
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discussion”” ‘The Board, though doubtless without intending it, did 
nothing less than disorganise the existing system, in amatter in which 
great public and private interests were at stake, pending deliberation 
on a speculative project, destined to be dropped, for doing away with 
river embankments altogether. The effect, according to Captain Short, 
was to stop the usual annual repairs, «and so weaken the then existing 
sections of embankments, that they were for the future readily breached 
by any flood more than an ordinary one ; and, consequently topped 
and breached heavily in all extraordinary seasons.” Captain Short 
considers this to have been a violation of faith with the zemindars. 
Jt would have been so, if liberal remissions had not been made to avert 
the losses which ensued. But the remissions made were so large, that 
we cannot believe this grave reproach to rest upon our Government. 

134. This great error of the Military Board was followed by 
another equally serious, committed by Captain Macleod (who succeeded 
Captain Rigby in the local charge) with the support of Lieut.-Col. 
Sage, the Superintending Engineer. Captain Macleod is described by 
Captain Short as having “ swept away by a stroke of the pen nearly 
one-half of the existing embankments, as fictitious and useless, and in 
the game spirit expended Little or nothing on what remained” (al- 
though two seasons of drought, and consequent low level of the rivers, 
afforded great facilities for putting the embankments in proper 
condition) and thus “ on insufficient data allowed a province to be laid 
open to inundation.” To these errors, Captain Short ascribes the dis- 
asters which led to the remarks in our revenue despatch of 22nd 
October (No. 14), 1856, and he predicts still greater calamities, unless 
adequate precautionary measures are speedily taken ; foremost among 
which are measures to control the water at the head of the Delta of the 
Mahanuddy and check the present tendency to a silting up of the 
main branch of the river, causing the whole flood to pass down the 
channel of the Katjooree. The inference to be drawn from Captain 
Short’s report is, that until this question is practically decided, it is 
impossible to determine either the strength which will be required 
in the embankments or even their best position. 

185. Although the errors above adverted to might and ought to 
have been avoided under any system, the great works which are 
evidently necessary for the safety of the province could scarcely have 
been properly planned until by erecting the superintendence of em- 
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bankments into a separate charge, you made it the exclusive duty of one 
of your principal Engineer officers to study and apply the principles 
appropriate to that description of works. Shortly after the adoption. of 
this important improvement, Lieut. Harris, a most competent officer, 

_ was appointed to make the necessary surveys and to report on the 
means of controlling the flood at the Cuttack rivers. Two years have 
since elapsed, and Lieut. Harris is understood to have completed his 
surveys ; but only a part of his report is before Government, and he 
has been ordered on field service when, according to the Officiating Chief 
Engineer (Captain Young), the manuscript of the second part of his 
report had not yet been commenced. We consider this to have been 
a further error. It is not probable that the necessity for the services 
of Lieut, Harris in the field was such, as to require the postponement 
of the great work to which he had been appointed on account of his 
special qualifications, and during the non-completion of which, accord- 
‘ing to Captain Short, danger of actual desolation impends over the 
province. 

136. We direct that the earliest measures be taken for obtaining 
the remainder of Lieut. Harris’s report, that, on its being received, this 
important subject be taken into immediaté consideration and that no 
unnecessary delay be allowed to elapse in the adoption of measures 
which yield in point of urgency to none that can engage the attention . 
‘of your Government. 

187. We must at the same time draw your attention to the 
many imperfections of system and some grave abuses which are set 
forth by Captain Short in the memorandum annexed to his report. 
We expect that the whole of his representations will engage the 
serious consideration of the Chief Engineer and the Superintendent of 
Embenkments, and that we shall receive from your Government at the 
earliest period which the state of public affairs shall permit, a special 
report of the measures taken, or of the reasons.why measures are not 
taken, on each of the points bronght to notice by Captain Short. 
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From Carram C. B. Youna, Officiating Chief ‘Engineer, Lower Pro- 
vinces, to the Secretary to the Government of Bengal,—(No. 2670, 
dated the 9th August, 1859.) 

Sir, 

Iw reply to your letter, No. 1877, dated 9th April, 1859, for-- 
warding an extract of a despatch, No. 27, of 4th August, 1858, from 
the late Hon’ble the Court of Directors on the subject of the Cuttack 
embankments, I have the honor to submit the annexed copy of a letter, 
No. 698, dated 22nd June, 1859, from the Superintendent of Embank-: 
ments, furnishing the information called for. 

2. As Captain Beadle says in his 5th paragraph, the order to 
discontinue work to any extent upon.the embankments was an order 
of Government, not given upon the Military Board’s advice, and it was - 
owing to the discussion then going on, as to the abolition of all 
embankments, a measure very strongly recommended by the then 
Superintending Engineer of the south-eastern provinces, Col. Sage, 
who was president of a committee, who proceeded up the Damoodah 
river for the purpose of investigating this question. It applied, I think, 
to the Burdwan and Midnapore divisions particularly. The subsequent 
small expenditure in 1849-50 and 1850-51 in Cuttack (vide paragraph 
3 of my No. 3656, of 19th September, 1857), was owing to tho same 
conviction on the part of the Superintending Engineer. 

* 8, The Hon’ble Court observe in paragraph 135, that the great: 
works necessary for the security of the province could scarcely be 
planned properly, until the appointment of a special officer as surveyor 
of the Cuttack rivers (Captain Harris,) who should study and apply 
the principles appropriate to such description of works. I am pro- 
mised the concluding parts of Captain Harris’s report, upon which he 
has been industriously engaged, very shortly. The proper time will 
then have arrived for the Government to form a conclusive judgment 
upon the question. m 

4, In his 9th, 10th and 11th paragraphs the Superintendent of 
Embankments states that in the interim much has been done for the 
province, and there can be no doubt, I think, that this is the case. 
Captain Harris, Mr. Armstrong, Civil Engineer, and Mr. Rayner, have 
been zealously at work. The embankments have been. well repaired 
and placed in as good order as possible. New sluicesghave been con- 
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structed, while the revetment wall has been raised to an uniform level 
the whole“way down the Katjooree left bank ; the deep water channel 
of the river has been shifted, by means of brushwood break-waters, 
away from the base of the wall which has, in consequence, silted up 
greatly with sand (vide the sections and report by Mr. Armstrong 
forwarded with my No. 2967, of 17th August, 1858.) The embank- 
ments surrounding the city have also been raised and constracted of 
such section as to render it comparatively safe, if not altogether so, in 
case of inundation. The good effect of these measures has been al- 
ready apparent, the Superintendent states, in the smaller amount of 
remissions of revenue made during the last four years (vide his 9th 
paragraph), ‘ 

5. Lastly, the large stone groyne at Naraj above the city has 
been constructed, the effect of which will probably be to relieve the 
Katjooree of some of the surplus water it was carrying off, and to 
divert the same into the Mabanuddy. 

' 6. Regarding this work, it would appear that Captain Short 
made a suggestion in his memorandum dated February 1855, that an 
“artificial spit of stone masonry” should be constructed at the head of 
the river, (paragraph 12) whereby the flood passing down the Katjooree, 
being confined between the promontory or spit and the rocky range on 
right bank, would be lessened in volume, and that in the Mahanuddy 
increased. This report was transmitted to Captain Beadle in June 
of the same year. He sent it to Captain Harris saying that it was not 
clearly written, and that it was not easy to understand exactly what 
was intended, but that there was much matter for consideration. 
in it. He did not understand Captain Short’s project clearly, but he 
himself thought a groyne of masonry projecting from the bank would 
be useful. The same idea, he says, occurred to Captain Harris, when 
going up to the river in’a boat to Banka (date not given). 

7. Although Captain Short, in a subsequent paragraph of the 
memorandum alluded to, (paragraph 26) says that he gpnceives any 
attempt to force the stream by expensive measures (viz., forming im- 
mense stone break-waters in the sandy bed) as so much money thrown 
away, yet it appears clear that the fléche he himself recommended was 
to be of this very nature. There is therefore, I think, some confusion 
in his letter. It may be said that his remark, although stated in 
general terms, ayplies only to the Katjooree bed opposite the revetment 
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- (see preceding and subsequent paragraphs). In any case he.certainly 
seems to have recommended a stone work groyne or fléche iminediately 
below Naraj, with a view to regulate the water, and also in the subse- 
quent paragraph of the same memorandum of February, 1855, the 
adoption of brushwood dams in the Katjooree river bed, with the view 
of turning off the river from running under the revetment wall and thus 
removing the deep or dangerous channel to or towards the opposite 
bank of the river, a work which he says (paragraphs 10, 22, 23,) was 
successfully performed by him in 1854-55. The same kind of work 
hés been successfully carried out in subsequent years by both Captain 
Harris and Mr. Armstrong. . 

8. This report written in February, 1855, was, as before said, sent 
by the Chief Engineer to the Superintendent of Embaukmenis in June, 
1855. The first recommendation for the Naraj stone groyne, as at 
present being constructed, was made in submitting sn first part of 
Captain Harris’s report in September, 1856. 

9. My own opinion regarding this work has already been given 
in my remarks submitted with the 2nd part of Captain Harris’s report, 
viz., that it can be considered as but a temporary measure, and that it 
would only change in high floods the scene of injury from southern to 
central Cuttack. The first evil of the country is drought, which 
nothing but an anicut or complete weir from bank to bank will avert - 
effectually. The second evil is inundation, from the fact that the river 
pours down double the quantity of water in inundations which its 
channels can carry off; and nothing but surplus reservoirs I believe 
will remedy this. As yet neither of these matters has been taken up 
in calculation or detail by the surveyor of the Cuttack rivers, tho 3rd 
and 4th parts of his report may, however, treat of them. 

10. With regard to the first of these points, Captain Beadle says 
in his 12th and 13th paragraphs, that one great evil of the province, “ as 
written in large financial figures, is drought, want of water, and not in- 
undation,” and as regards the 2nd, in hig 10th paragraph: “If the 
floods directed into the Mahanuddy do not clear out and increase the 
channels to the extent that the spur has increased their volume, the 
Cuttack district will be perhaps worse off than before.” This, as I 
think, they will no doubt do to a considerable extent ; but it will be at 
the expense of the Katjooree and its off-shoots, which will, in propor- 
tion, be filling up, and the great balance established by. nature between 
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the total amount of all the channels of both rivers and a full flood, will 
probably remain just the same after, as before, the construction of the © 
spur. 

11. Regarding the imperfections of system and grave abuses 
alluded to by the Hon’ble Court, to the whole of which I am required 
to give serious attention, I would observe that the first four relate 
chiefly to the mode of embanking and managing the rivers, and that 
Captain Short’s remarks are, as Captain Beadle says in his lst para- 
graph, out of date now; since Captain Harris found, by accurate 
measurement, that the whole of the river channels of the Delta below 
Cuttack were only ble to carry off ‘one-half the amount which passed 
the head of the Delta at Naraj in a great flood. 

12. To have adopted and recommended Captain Short’s sugges- 
tions would have involved, as I apprehend, (vide page 7 of his report 
and the above recommendations, particularly No. 3,) 

1st. The ‘temoval of the whole city of Cuttack to the left bank of 
the Mahannddy, with the excavation of “great tanks,” “heavy em- 
bankments,” &c., in and about the new city. 

_ 2nd. The building of alarge masonry fléche or weir in the bed of 
the river. 

3rd. The construction of a number of “ regulating works,”’ consist- 
ing of ‘removing sand, cutting channels, and constructing heavy spurs 
at the mouths of the various “ escapes” from the main branches of the 
river. Works, I would observe, as full of uncertainty as of expense, 
and to apply to which the engineering terms of accurately calculated 
scientific and solid masonry constructions, is only calculated to mislead, 

Ath. The formation of new retired embankments on a judicious 
system, a proposal which Captain Beadle notices in his 18th paragraph. 

18. I think it will be sufficiently clear that he must have been a 
bold man, who, in the absence of any single calculation in figures, but 
on Captain Short’s own unsupported dictum.alone, and while the 
surveys and measurements and ,levels of Captain Harris were still in 
progress and in abeyance, would have recommended such measures as 

* Vide page 40 of his Me- these, which Captain Short may consider 
morandum. “simple and moderate,”* but which appear 
to me very much the reverse. 

14. His 5th recommendation can be best understood and dealt 


. 
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15. His 6th speaks of the extensive charge of Exegutive En- 
gineers, their want of competent assistant surveyors, levellers, &c., and 
their inefficient and ill-paid darogahs or subordinates. This is true, 
and although by the new organization of the department and the opera- 
tion of the Civil Engineering College, much may, with liberality on 
the part of Government, be remedied, yet it is at present far from be- 
ing on a satisfactory footing. . 

16. No. 7 I need not notice. 

17. No. 8. Deficiency of sluices. 

Real efforts were being made to remedy this, and several esti- 
mates for extensive works were sanctioned. They were stopped by 
the mutinies of 1857, and the consequent restrictive order dated July 
of that year. 

18. No. 9. Low rates of work tothe labourer. The rate of wages 
will adjust itself. The oppression and extortion of the underlings can 
only be checked by the improved character and position of the subor- 
dinates of the department, and by the vigilance of good Executive 
Engineers. 

19. No. 10 depends upon the personal character of the officers 
of the department, and I do not know what remedy, if any, is proposed 
for it. : ‘ 

30. No. 11. Weak office establishment. This is an evil no doubt, 
ané one I would myself gladly see remedied. I have proposed a revis- 
ed scale of office establishment to Government in my No. 9211, of 18th 
April, 1859, but it is done under the injunction that no increase will be 
allowed, but that a saving is expected. It cannot therefore effect very 
much, although, with the aid of establishments charged to works under 
the rules of the new code, it will tend, I believe, to considerable im- 
provement. Ihave tried to render it more operative for good by 
increasing the salaries of head writers, which I consider a very import- 
ant point. I hope also to be able in time to supply, for the assistance 
of Executive Engineers, draftsmen and calculators from the Civil En« 
gineering College. In this, I trust to receive also the Government 
assistance, which I believe the Principal of the College has asked for. 

21. No. 12. Frequent changes in officers. This has often been 
represented. It is almost unavoidable, and Government no doubt de- 
precate it as much as any one. The evil would be mitigated by good 
native heads of offices, as already recommended by me; and in my 
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opinion also by giving some extra allowance or advantages to the 
European Supervisors or Sub-Engineers employed in the unhealthy 
divisions of embankments, by which to ensure their stay in them as 
long as possible. 

22. No. 18. Appointment of experienced Sub-Engineers, and the 
evil of giving them too much account work. This has been partly noticed 
in the last paragraph. Both are very desirable ; but experienced Sub- 
Engineers are not easily procurable, and it will scarcely be possible to 
give them less account work than they generally have at present, until 
the intellectual standard of the native subordinate branches of the de- 
partment is raised, as it is now being by present rules, and the opera-~ 
tion of the Civil Engineering College. 

23. No. 14, Breaches and their causes. This is the point especial- 

ly noticed by Captain Beadle in his 18th paragraph, where he states 
that he considers Captain Short’s descriptions were applicable to the 
time previous to Captain Rigby’s appointment, and also says that much 
has been done lately in the way of improvement, which I believe to be 
correct. . 
24. No. 15. A local head to the embankment department at 
Cuttack, who, with the aid of a good commissioner, might carry out 
irrigation, coast navigation, and other improvements. The benefit of 
this, I-believe Government is prepared to admit. e 

25. No. 16, A new outlet to be cut to the Chilka. This is being 
done during the present year. It is not an expensive matter, and will, 
at any rate, afford a temporary relief to the lower channels of the Pooree 
district. 


From Captain J. P, Beapiz, Superintendent of Embarkments, to the 
Officiating Chief Engineer, Lower Provinces,—(No. 693, dated 
Lower Provinces, the 22nd June, 1859.) 

- Sr, : . 

In acknowledging the receipt of your docket, No. 59, dated 

4th May, 1859, the Bengal Government’s No. 1377, dated 9th April, 

1859, and, the extract from the Honorable Court’s despatch in the 

revenue department to the Government of India, No. 27, of 1858, 

dated 4th April, I must observe that the memorandum of Captain 

Short to which the above docunients refer, is now out of date; the 

memorandum was written before the calculations of Captain Harris’s 
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excellent survey of fhe Mahanuddy had proved that the Delta channels 
of that river were only capable of passing off to the sea half of a 
maximum flood, and that during the period of a maximum flood, 
9,00,000 cubic feet of water per second have to find a place somewhere, 
until the subsiding river allows of the surplus flood draining off by the 
Delta channels. 

2. This astounding deficiency of water channel in the Delta of 
the Mahanuddy, had evidently not entered into Captain Short’s mind, 
for throughout the memorandum he considers it only necessary to 
direct and distribute the waters at the heads of the successive bifurca- 
tions, commencing at the first great one at Naraj. 

3. Two short extracts will show this; in the 81st page speaking 
of the Mahanuddy, Captain Short states ‘That the channel was and 
is fully equal to contain its flood without detriment to the country” 
and in the 38th page, writing of the Pooree division embankments, he 
states as his opinion that “the embankments will be unnecessary, when 
the flood at head of Delta is controlled.” 

4. It is consequently clear that Captain Short was not aware of 
the first great evil we have to contend against, a flood 9,00,000 cubic 
feet per second in excess of what the Delta channels in the Pooree and 
Cuttack districts, embanked as they are, can contain and carry off to 
the sea, and that he had only the second great difficulty of the river in 
his mind, that of the re-distribution of the waters by forcing the full 
volume down the Mahanuddy branch which that Delta river and its 
channels can contain and carry off. 

5. I would now turn to the late Honorable Court’s 183rd_para- 
graph, which reflects severely upon the late Military Boaed. The order in 
question to discontinue work was neither the Military Board’s order nor 
the effect of the Board’s counsel, but an order of the Government 
issued to the Board, which, if I remember rightly, was countermanded 
in October of the same year in which it was issued, and in consequence 
of the Military Board’s remonstranges. I rather think too, the order 
only applies to the embankments of the Midnapore districts. The facts 
however can be easily supplied by a reference to Mr. Byrn, who has 
his note book, and you will perhaps remember them, having at the 
period in question been in the Board’s secretariat. 

6. I do not also draw the same conclusions that Capitan Short 
doef as having resulted from the above order. 
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The breaches in 1847 only aggregated 3% furlongs. 


rs per cent. of the 
whole length, say 
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1847 1,178 

Le pe In Cuttack or Pooree 
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so that neither the breaches nor the rentissions for the year of the 
order, and for the subsequent years, were of any great importance ; 
moreover, the expenditure dyring 1847-48 and 1848-49 shows no great 
falling off, having amounted to 21,546 Rupees and 14,956 Rupees 
respectively. 

7. The mistake Captain Mcleod and Colonel Sage fell into in 
1849, was a more serious one, and there is no doubt but that the em- 
bankments deteriorated, and that these officers in their desire to 
economize expenditure and to do away with embankments, fell into 
extraordinary mistakes in regard to the facts of the river and its 
various channels ; still the expenditure was very small,* and the ag- 

* Only 853 Rupees in gregate of breaches in 1851, was only 34 
1850-51. furlongs ; and in 1852, 2 miles 6 furlongs ; 
the remissions amounting to 5,614 rupees in 1851, when there was 
a severe gale from the sea; and to 42,537 rupees in 1852. 7 

8. With a knowledge of the fact that the great floods have an 
excess volume calculated at 9,00,000 cubic feet per ‘second, one can 
only feel that it was a mercy that the embankments had not been con- 
tinuously raised and strengthened up to the period of the great floods 
arriving. The catastrophe would only have been the more disastrous, 
and the loss of life, of which we have not heard, might have been very 
great indeed, for the flood level would have risen higher, and the city of 
Cuttack must have been swept across by a flood from the Katjooree 
rushing into the lower level of the flood in the Mahanuddy. 

9. Matters have happened for the best, and I observe that during 


1854-55 

1855-56 | See Captain Harris’ Table 14, 
1856-57 page 109 of the papers re- 
1857-58. cently published. 


For ordinary losses no remission is 
made in central Cuttack, and losses are 
considered ordinary, when they do not 
exceed one-fourth of the produce, the 
assessment has been made accordingly. 

(Signed) J. P. Branwz, 
Superintendent, 
The 20th June, 1859. 
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Cuttack, and 1,29,149 rupees in the 
Pooree division, and the past season 
(1858-59) has been a year of abundant 
crops, placing Orissa in comparatively 
easy circumstances, and we have now 
the advantage of much better embank- 
ments in Pooree than that district has 
ever had, with the advantage of a 
stone spur at Naraj to diminish the 


floods entering the Pooree district, and to turn the greater volume of 


waters down the Mahanuddy side. 


The revetment of the city is also 


secured from the action of the river which used to undermine and 


bring it down. 


An additional escape to the sea will be furnished for the Pooree 
floods by connecting the Sur lake with the Koosbuddra, and I am also 


35th page of Captain Short’s Me- 
morandum, 

A great deal has been written 
about the Chilka lake, but any one 
looking at a good map of Egypt will 
see that at the mouth of the Delta 
channels of the Nile, are two some- 
what similar lakes. 

Lake Bourlos with its old Sebenny- 
tic mouth and Lake Mareotis. 

(Signed) J. P. Beavis, 
Superintendent, 
The 20th June, 1859. 


prepared to open out the Chilka to 
the tides during this flood season, the 
civil authorities offering no objections 
to the cut, being made, in consideration 
of the advantages this great measure 
of-relief will afford. 

10. hus the Pooree district of 
Orissa may be considered as somewhat 
extricated from the flood rule to which 


it has been subjected of late years, but the most important question 
has not been met. If the floods directed into the Mahanuddy do not 
clear out and increase the channels to the extent that the spur has 
increased their volume, the Cuttack district will be perhaps worse off 
than before. The floods entering at the Delta head must be reduced 
by retarding the rush of the river to the Delta, and this question still 
occupies Captain Harris, and will shortly be reported upon. 

il. The Mahanuddy is a large guestion, the problem to be solved 
was a very difficult one, the actual steps taken have been carefully and 


For report on these see my No. 
2840, dated 15th January, 1859, stating 
the results of Captain Harris's work 
as shown in the safety of the revet- 
ment wall and regulation of the 
volume at the Delta head, reducing the 
level to which the floods rise on the 
Katjooree side of the town of Cuttack, 


cautiously made, and have had great 
results at a small expenditure. 

T have recently re-perused almost 
all the correspondence since 1854, and 
have séen how sure has been the pro- 
gress made in dealing with this river 
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and in acquiring a knowledge of its laws and volume; I am confident 
a greater haste would not have been profitable, and if the papers al- 
ready published have not stamped the intrinsic value of Captain Harris’s 
survey, I am sure he will find, after some time, when his plans and 
projects in their entirety are published, as I hope they finally will be, 
together and alone, that their excellence and value will be fully ac- 
knowledged. I stand upon this survey as one of the best things of 
its kind ever done in India, and I believe its results will be as import- 
ant. 

12, Turning to Captain Short’s 9th paragraph, I would remark 

6th paragraph, 58th page of Cap- that the 23 lakhs of Rupees remitted 
tain Short’s memorandum, in nine years, were remitted before the 
present settlement; and it is a circumstance, which should not be 
overlooked that only 1,86,942, of this amount was remitted on account 
of inundation, all the other sums being remitted on account of “ severe 
drought, want of water, and failure of the harvests, and an early cessa- 
tion of the periodical rains.” This was 
Mil, Es then Coumbeinerof Our, stated in the 82nd and 88rd para. 
tack, a sale guide, graphs of my Report* see page ‘21 
of the reports and correspondence printed in 1857. Thus Captain 
Short’s argument fails ; for an “ investment of capital to counteract the 
Tho enlargement of the Kat. 1OOt of the evil” would have done no- 
jooree hend has been styled “tho root thing towards preserving the country 
one eel * from the effects of drought. 

18. Indeed the great evil of the province,.as written in largo 
financial figures, is drought—want of water—and not inundation, al- 
though for the last six years, inundation has been the destructive agent, 
but remissions on account of inundation are trifling compared with 
those made on account of crops failing for want of water. 

14, In his 7th paragraph, Captain Short refers to his report of 
January,* 1855, which, he believes, if submitted to Government for 

* Should be February. favoragle consideration, would have pro- 

7th paragraph, 7th page of duced certain orders which he enumerates. 
Captain: Short/e moniorendum. T veferred to this memorandum in the post- 
script of my report of 21st August, 1856, see 28rd page of the pro- 
ceedings printed in 1857, and the neglect of the memorandum does 
not lie with this office. 

15. J first visited Cuttack in December 1854, and Captain Short 
was there as well as Captain Harris ; the relieved and relieving officers ; 
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it may be asked why I did not take up Captain Short’s views, why I 
did not proceed to Naraj, why Captain Harris did not at once go there ? 
The answer is, that Captain Short made no communication to us on the 
subject, and that he left no record in the Cuttack office of the nature 
of the facts and opinions stated in his memorandum, which, it will be 
seen from the 55th page of the printed correspondence, (1 857), was 
written at Midnapore, more than two months after he had given over 
charge of Cuttack, and it was not forwarded through me, but direct to 
the Chief Engineer’s Office in Calcutta ; and no communication was 
made to me on the subject of this memorandum, by the Chief Engineer 
or by the writer of it till June, 1855, and neither Captain Harris nor 
myself had any knowledge of the statement made in it, which is much 
to be regretted, for we should certainly have been six months earlier 
in the field respecting the Naraj spur, if we had been placed in pos- 
session of the observations of the Executive Engineer in December, 
1854, and it was not till Captain Harris went up the river in a boat-to 
the Bankee estate to do some work for the Commissioner, that, passing 
through: the rock-bound. neck, he conceived the project of the spur 
which is now nearly cafried out, and to show how the same idea imme- 
diately struck me wher I was favored with Captain Short’s memoran- 
_ dum, I append a copy of my letter No. 600, dated 7th July, 1855, 
addressed to Captain Harris. 

16. It seems necessary to make this statement when stress is laid 
upon the memorandum of 1855, and I must further remark upon the 
observations made in the 10th page of Captain Short’s report under 

10th page of Captain Short’s me- ~ reply, in which he says that “ There. 
morandum, cause firstly. can be. no question regarding the 
ignorance of all parties up to December, 1854, as to the necessity of 
controlling the - volume of water at the head of the Delta, for no in- 
dividual had ever suggested aught to invite attention to this the main 
point,” and- quote the late Military Board’s letter No. 9766, of the 
. 10th April, 1849, which, as I state@ m my report of 1858, page 7 of 
the 2nd part of tho Mahanuddy printed papers, would, if carried out 
by the Executive Engineers, in however rough a way, have discovered 
the cause of the excessive floods in the Pooree district. 

“Tam directed by the Military Board to request that you will 
issue instructions to the present Executive Engineer of the Cuttack 
Division, to make an accurate survey of the Mahanuddy where it runs 
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into the Katjooree, showing the positions, extent and nature of the 
obstructions, and sandbanks that exist at’ the mouth, and which turn 
the Mahanuddy’s water sharp round the right bank of the Katjooree. 
The bank of the Mahanuddy should be accurately delineated for the 
half mile up the river above the Katjooree, and a level should be taken 
across the bed of the Katjooree in the line of bank of the Mahanuddy.” 

17. The regulation of the flow of the flood at every channel head 

17th to 29th pages, inclusive of is necessary ; we have been hitherto 

- Osptain Short's memorandam. occupied with the first great bifarca- 

tion, and the change. at the Delta head will produce so much change 

throughout the Delta. branches, that observation based on inspections 

made prior to 1855, cannot be taken for more than their value, each 

‘head shall be examined after this season with special advertence to the 
action of the spur, and the subject will be carefully treated. 

18. Pages 30 to 50 of Captain Short’s memorandum embrace so 
many points, that it is difficult to notice them; he reconimends the 
formation of new retired embankments on a judicious system; but 
the land-falls and the retired embankments would occupy lower ground 
than the marginal ones, and it would be bettér not to have embank-- 
ments then to have inland retired lines. He seems quite to overlook 
the careful instructions issued since 1847, fora more workmanlike , 
construction of embankments, which have noticed every point Captain 
Short alludes to, in fact his description seems to me to apply rather to 
the period before Captain Rigby’s incumbency of the Cuttack division, 
who introduced system and did a great deal of excellent work, than to 
the present time. The establishments although improved im some 
respects are not good working establishments, and the very moderate 
scale of establishment, I applied for’ in 1855, should have been 
granted; too much depends at present on the working qualities of the 
Executive Officer, and I would recommend that the proportion entered 
in the margin, should be adopted in Orissa: it is the ‘basis of the 
scheme I submitted in 1855. 7 

19. I hope it.is not necessary for me to follow the memorandum 
under comment further. This department has worked up-hill to - 
make the embankments of the Pooree district efficient, and the fact 
of the floods of last year having filled the embanked channels to the 
brim without doing material damage, has given us some satisfaction 
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of submitting his final survey and reports, and this year will show 
to what extent the spur will cause a deepening of the Mahanuddy. I 
fear’ drought more than floods, great as thesé last are in Orissa, and 
the necessity that exists for storing water for supplies to the thirsty 
land during years of scanty rains must not be lost sight of, in endea- 
vouring to arrest and direct the action of a great flood. To make 
the country secure, measures must be taken to artest the waters, to 
make it prosperous, the evils of local drought must be mitigated by 
furnishing, by artificial means, water to irrigate the cultivated lands ; 
but it will not be safe to commence works for this purpose ail the 
river flood has been placed under control. 


Extract from a letter No. 600, dated 7th July 1855, to the address of 
the Executive Engineer, Cuttask Division of Embankments. 


I wave. recently returned to you the plans and sections of the 
Katjooree river and Cuttack revetment, and I now enclose a memo- 
randum written by Lieutenant Short, apparently during February last, 
but only submitted to me on the 30th June. , 

2. This memorial, though ramblingly written and not definite in 
its conclusions, affords much matter for consideration. If the Katjooree 
is year by year receiving more water from the Mahanuddy and enlarg- 
ing its channel, we must adopt measures to arrest this process and to 
regulate the supply to the Katjooree. 

8. I do not understand what Lieutenant Short’s project, is, but 
it appears to me that a groyne of masonry placed as in Sketch A, 






Sketch by hand from ~~ 
4°Miles to an Inch a 
Revere Map. 
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the Katjooree rather by a back water than by a direct flow, According 
to the old revenue maps, the Mahanuddy channel is choked with 
sand-banks, which are caused by the direct flow into the Katjooree, and 
these, the Mahanuddy flood, directed by a substantial solid work of 
masonry in the position indicated, would soon disperse. This work 
would cost a large sum of money, but the interests at stake are so 
large, that, if the Project were successful, the outlay would be an 
economical one. 


From Rivers Toomrson, Esq., Junior Secretary to the Government of 
Bengal, to the Officiating Secretary to the Government of India, 
Public Works Department,—(No, 4002, Fort William, dated the 
23rd November, 1859.) 


Sir, : 
Wi1n advertence to that portion of Secretary Colonel 
Strachey’s communication, No. 4966, dated the 8th October, 1858, 
which relates to the notice taken by the late Court of Directors of 
Captain Short’s report of August 1857 on the condition and general 
management of the Cuttack embankmerits. I am directed by the 
Lieutenant-Governor to forward, for the information of the Government 
of India and for communication to the Home Authorities, the accom- 
* Letter, No. 2670, dated the 9th panying copy of a Report* on the 
August, 1859. subject, from the Officiating Chief 
Engineer, together with a copy of its enclosure, from which will be 
seen the present condition of the embankments and the effect of the 
measures taken to improve their efficiency and to bring under better 
control, the annual floods which prevail in that part of the country. 

2. The papers now fotwarded also show thét some of the 
opinions expressed by Captain Short in regard to the most effectual way 
of directing and distributing the flood waters are proved by Captain 
Harris’s subsequent surveys and calculations to ee very consider- 
able modification. “ 

8. The second portion of Captain Harris’s report is now before 
the Supreme Government, and I am directed to mention that the 
general question respecting the Cuttack embankments will be taken 
up by the Lieutenant-Governor on the receipt of Captain Harris’s final © 
report, which, it will be seen from the sani Chief ‘Engineer’s 
letter, may.be shortly expected. . 
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Memoranpum. 


The Plans and Sections relating to Captain Harris’s Report, Part I. 
have been separately printed; the correspondence relating to the 
brushwood operations in the bed of the Katjooree, the Naraj spur, 
and the navigation of the Makanuddy river, have been printed as Part 
II. of “ Selections,” Vol. XXXV.; and the correspondence relative 
to Col. Cotton’s report, and Parts II. and III. of Captain Harris’s 
report and the drawings accompanying Part III. have been printed 
in separate Volumes. ; 
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ParERs CONNECTED witn THE Brusawoop OPERATIONS IN THE 
Bep oF THE Katsoorre River. 


From the Officiating Chief Engineer, Tower Provinces, to the Secretary 
to the Government of Bengal, Fort William,—(No. 2967, dated 
17th August, 1858.) Submits Report with a set of illustrative 
Plans and Sections of the improvements made in the bed and channel 
of the Katjooree River near the Cuttack Revetment by the Brush- 
wood operations which have been carried on since 1855, oo, 

From C. T. Bucxzayn, Esq., Junior Secretary to the Govt. of Bengal, 
to the Offg. Secretary to the Govt. of India, D. P. W., Fort William, 
—(No. 2700, dated the 28th August, 1858.) Submitting the above 
letters with enclosures and plangy, iste Gcicsce 

From Masor R. Stracuey, Off. Secretary to the Govt. of India to C. T. 
Bucxpann, Ese., Junior Secretary to the Government of Bengal,— 

~ (No. 4846, dated the Ist Oct. 1858.) Conveys an expression of the 
satisfaction with which the Govt. of India has read Mr. Amstrong’s 
able report, eipelea ip Reta fgets coh ats layne ga, We 

From C. T. Buck1anp, Esg., Junior Secretary to the Government of 
Bengal, to the Offg. Chief Engineer, L. P. Fort William,—(No. 
3821, dated the 27th Oct., 1858.) The above letter from the Govt. 
of India forwarded for information, " 








Vcoxsrnrerton or A Stone Groxne or Spur ar Nanas, AT THE 
HEAD or tHe Mananvpy Detra. 
From Masor R. Stracner, Offg. Secretary to the Government of India, 
to A. R. Youna, Ese. Sceretary tothe Govt. of Bengal,—(No. 1837, 
dated the 23rd April, 1858.) Forwards copy of a lettes fn. pot 
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A. Cotton, suggesting certain operations to be undertaken on 
the Mahamuddy near Cuttack, as of urgent necessity, and states 
that if on enquiry the Licut.-Governor is satisfied that the works 
are requisite, there will be no objection to his authorizing the 
disbursement of the sum of Rs. 20,000 proposed by Col. Cotton 
to be placed at the disposal of the Offg. Superintendent of Embank- 
ments ; calls for a succinct account of what it is that the Engineers 
J propose to excente, ...e.icccceeceeeeseeeee ees ssseeres cesses tteneeesrsecgstes 
¥rom C. T. Beexrayy, Esy., Junior Secy. to the Govt. of Bengal, to the 
Offe. Chief Engineer, L. P.,—(No. 1186, dated the 28th April, 
1858.) Forwarding a copy of the above letter and of its enclosure 
and requesting him to submit a succinct account of the proposed 
operations. Authorizing in the meanwhile the commencement of - 
the works within the proposed limit of Rs. 20,000, Col. Cotton 
informed accordingly, ......-......::ciceeeeeseee cesses teeter ere ctnees - 
From Carr. C. B. Youna, Offg. Chief Engineer, L. P. to the Secy. to 
the Govt. of Bengal, Fort William,—(No. 2106, dated the 13th July, 
1858.) Submits copy of a letter from the Offg. Supdt. of Embank- 
ments (with a sketch) explaining the nature of the operations above 
alluded t0, .sccccceecssseecessceseecerenceeeeecne see teesnnnne cee ereeee ees eeeee ees 
From C. T, Buck. ann, Esq. Junior Secy. to the Govt. of Bengal, to the 
Offg. Secretary to the Govt. of India, D. P. W. Fort William,—(No. 
2206, dated the 14th July, 1858.) Forwarding a copy of the above 
letter with the remark that the operations proposed appear to the 
Lieut.-Governor to be judicious, .........1- ee 
From Masor R. Straciey, Offy. Secretary to the Govt. of India, 
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Brckrany, Esq. Junior Secy. to the Govt. of Bengal,—(No. 4000,Q 


dated the 20th August, 1858.) Approves of the proposed operations 








and requests that their result may be reported, . 
Fyom Cart. C. B. Youna, Offg. Chief Engineer, LL. P. to the Secretary to 
the Govt. of Bengal,—(No. 7516, dated the 16th Feb. 1859.) Submits 
a letter with Drawings from Capt. Harris, reporting the result of the 
operations carried out at the héad of the Mahanuddy Delta. Sub- 
mitted to Govt. of India, P. W. D., .....:-e. secre eter teers nett tenes 
From Cart. C. B. Yousa, Oifg. Chief Engineer, L. P., to the Seeretary to 
the Govt. of Bengal,—(No. 218, dated the 11th May, 1859.) Sub- 
mits a Plan and Estimate for constructing a rough Stone Groyne 
or Spur at Naraj amounting to Rs. 52,164, Submitted to Govt. - 
of Invlia, PW. Ds cayeeccecssrceceeesecreeeesens ; 
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From Carr. C. B. Youna, Offg. Chief Engincer, L. P.,—(No. 602, 
dated the 21st May, 1859.) Forwards an Extract from a letter 
from Capt. Harris to Supdt. of Embankments reporting the progress 
made with the Naraj Spur during 1858-59 and at what approximate 
cost, forwarded to Govt. of India, P. W. Do...... sc cececeeeeeeteeeerene 

From Carr. C. B. Youre, Offg. Chief Engineer, L. P., to the 
Secretary to the Govt. of Bengal,—(No. 4504, dated the 2nd 
July, 1859.) Conveys sanction, in supersession of former partial 
sanctions, to Rs. 52,164 for the construction of the Naraj Spur. The 
Accountant and the Chief Engineer informed, ..........4...0...::0000ee 

From Carr. C, B. Youna, Offg. Chief Engineer, L. P., to the Secretary to 
the Govt. of Bengal,—(No. 1249, dated the 18th June, 1859.) 
Submits copy ofa letter from Capt. Harris reporting the further result 
of the spur at Naraj since January last,............ 0.0 ...ccees eee een 

From Lrevt.-Cot. C. B. Youne, Offy. Chief Engineer, L. P.,—(No. 
7658, dated 13th April, 1860.) Submits with remarks a report with 
Drawingyt by Capt. Harris, shewing the progress made in the con- 
struction of the Naraj spur up to the present time. States that the 
report is very full and complete, and great credit is due to Capt. 
Harris for the manner in which the work has been carried out, ...... 

Office Memorandum of Lrevr.-Con. C. B. Youna, Officiating Chief En- 
gincer, LL. P..—(No. 2256, dated 23rd August, 1860.) Submitting 
a letter from the Superintending Engineer, Cuttack Circle, No, 119, 
dated 27th July, 1860, with its enclosures, reporting the stability 
and practical utility of the Naraj spuy,.... 





3 Warza-Commvstcation BY THE MawANUDDY BETWEEN CuTTack 
AnD SUMBULPORE. 


From the Superintendent, Tributary Mehals, to the Secretary to the 
Government of Bengal, Political Department, Fort William,—(No. 
4, dated the 3rd May, 1858.) Reports on the water-communication 
by the Mahanuddy, and suggests that a survey of the river be made 
with a view to ascertain the exact nature of the impediments to its 
free navigation and practicability or otherwise of removing them 
without incurring a disproportionate expense, : 
Krom GC. T. Bucxtanp, Esq., Junior Secretary to the Government of 
Bengal, to the Officiating Chief Engincer, L. P.,—(No. 1415, dated 
the 15th May, 1858.) Furnished with a copy of the above letter, 


and requested to bear the matter in mind go that the river nay be 
es 
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surveyed whenever efficient agency is available at the proper season. 
The Superintendent informed, .........cseecseere cree see tener este ees 74 
From the Officiating Chief Engineer, L. P., to the Secretary to the Go- 
vernment of Bengal, Fort William,—(No. 2450, dated the 29th 
July, 1858.) Submits a copy of correspondence on the subject in 
question and recommends that the practical measures proposed by 





Captain Beadle for improving the navigation of the Mahanuddy 

may be carried out, if possible, .........1 severe terrestres 74 
From C. T. Bucktanp, Ese., Junior Secretary to the Government of 

Bengal, to the Sceretary to the Government of India, P. W. D.,-— 

(No. 2586, dated the 10th August, 1858.) Forwarding a copy of 

all the above correspondence with the remark that in the Licut.- 

Governor's opinion the opening out of the Mahanuddy so as to 

provide an open channel, not only to Sumbulpore, but if possible to 

the adjacent districts of Nagpore, is a very important and advisable 

measure, but as His Honor is not aware whether Madras Sappers 

are available for the duty proposed, he awaits the instructigns of the 

Hon’ble the President in Council, . 78 
From Capraty A. Fraser, Officiating Under-Sceretary to the Govern- 

ment of India, P. W. D., to C. T. Bucksann, Esq., Junior Secretary 

to the Government of Bengal,—(No. 4523, dated the 17th Septem- 

ber, 1858.) States that the Supreme Government will defer consi- 

deration of the subject until receipt of Capt. Harris’s report. The 
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From the Officiating Chief Engineer, Lower Provinces, to the Secretary 
to the Government of Bengal, Fort William.— (No. 2967, dated 17th 
August, 1858.) 


Sir, 


I nave the honor to submit for the information of His Honor 
the Lieutenant- Governor of Bengal, the accompanying copy of a letter 
from Captain Beadle, the Superintendent of Embankments, and an 
original report by Mr. Civil Engineer, T. W. Armstrong. Executive 
Engineer, Central Cuttack Division of Embankments, with a set of 
illustrative plans and sections of the improvements which have been 
effected in the bed and channels of the Katjooree river near the Cuttack 
Revetment, by the brushwood sii which have been carried on 
since the year 1855. 

2. This Report has been very clearly and carefully drawn up, and 
fully illustrates the important works which have been carried on in the 
bed of the Katjooree. It clearly shows the manner in which the money 
sanctioned by Government for the brushwgod operations has been ex- 
pended, and the results which have attended these experiments. 

8. Mr. Armstrong had displayed much skill and care in his work 
and in the preparation of this report, and deserves credit for it. 

“4, The return of the original report and drawings is requested 
when no longer required. 
B 
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From the Superintendent of Embankments, to the Officiating Chief 
Engineer, Lower Provinces, Midnapore.— (No. 907, dated 17th July, 
1858.) 


Sir, 


I wave tite honor to submit a very clearly and completely 
described set of plans, shewing fhe effect of the brushwood operations in 
the bed of the Katjooree, upon the Cuttack Revetment, which had been 
constantly breached by the deep side channel that had formed along it. 

2, After the rains of 1854, Captain Short, then Officiating Execu- 
tive Engineer of the Cuttack District, cut a mid channel in the sand and 
forced a portion of the cold weather volume down it, but the state of 
the river bed in June 1855, shews that this diversion did but little 
permanent good. Mr. Armstrong’s letter describes fully the subsequent 
proceedings of Captain Harris and himself in forming the brushwood spurs. 

3. Ihave commented on the necessity of carefully adhering to the 
cautious procedure stated in the 18th paragraph as necessary on account 
of the danger of diminishing the sands at the head of the Khokhai 
_ outlet, and I have expressed to Mr. Armstrong my satisfaction at the 
way in which he has taken up this work. 

4. Lhope the plans, which are fully explanatory, may be placed 
before His Honor the Lieutenant-Governor, as shewing that the small 
sums entered annually in the budget for brushwood operations have 
produced most useful results, and I consider that Mr. Armstrong deserves 
to be complimented on the care and ability he has shewn in drawing up 
this excellently well illustrated report, and that he deserves great credit 
for his management in reducing the rates and expense of the work. 
The former spur I thought cheap at eight annas the running foot, and 
the Civil Engineer has now done the same work for 5 annas, however, at 
a more favorable season. 

5. Ido not consider the gaps made in the brushwood spur recently 
completed of any consequence, and such accidents must be looked for 
in temporary work fixed into,sand. 

6. Precaution is certainly better than patch-work, and it is much 
less expensive; each breach in the Revetment cost a large sum of money 
in the reconstruction of the wall, and these temporary operations must 


be continued from time to time at the judgment of the Officer in charge. 


N 
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From the Executive Engineer, Central:Cuttack Embankments Division, 


to the Superintendent of Embankments, L. P.—(No. 97, A. dated 
Cuttack, 3rd July, 1858, Despatched 9th July, 1858.) 


Sir, 


In coftiniation of my No. 82 of the 28th ultimo forwarding 
a set of Plang and Sections, illustrative of the improvements which have 
been effected in the bed and channels of the Katjooree River near the 
Lall Bagh Revetment by the brushwood operations which have been 
carried on here since 1855, I beg to offer the following remarks by way 
of explanation of my plans and the brushwood works under notice. ” 

2. Captain Harris of the Bengal Engineers shortly after his arrival 
here as Executive Engineer of the Embankments of the Cuttack division 
had his attention directed to the very unsafe state, the principal protective 
work of this station lay in, from the great depth of the pool of water 
that was situated at the toe of this work, and which is so well known 
by the name of the Lall Bagh Revetment. 

3. The foundations of the Revetment may, on the average, be taken 
at 94over datum. The height of the low water in the Katjooree is 
about 95.50. Its depth in 1855 in the deep pool shewn in Plate I. 
varied from 4 to 86 feet, the water being at 95.50, consequently the 
bottom of this reservoir, which at the time of low water it truly is, was 
from 24 to 344 feet under the foundations of the Revetment. 

4. I shall best describe that work by quoting Captain Harris’ 
description of it in his report, Part 1, on the control of the Mahanuddy’s 
floods, 

“The Revetment may be described as an irregular line of masonry 
“ partaking of the character of a wall; in some portions, of a simple 
“casing ; in others, constructed of large blocks of laterite and sandstone, 
set in mud cement and painted with lime plaster exteriorly, The height 
“ of its crest varying from 17 to 36 feet above the low water line, and 
“width at top and bottom respectively from 8 to 4 and 5 to 8 feet.” 

5. Jam of opinion that the Revetment wall, including its many 
bastions and projecting buttresses, has been entirely built upon the 
natural or maiden earth along its site. : 

I do not consider any artificial foundation was attempted when the 
work was built, nor has any been more recently tried for the founding 
of the many new portions erected where breavhes occurred, This season 

B2 
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I under-pinned a small portion of the Salt Golah 
Bastion.* The foundations of that under-set- 
ting are laid from 8 to 4 feet under the foundations of the old wall, 
these I dried and laid bare, to enable me to execute the repairs, and 
I could trace nothing artificial about the foundations of the bastion, 
the first course being laid on the natural clay, set with mud cement 
like the rest of the work over head, and painted with lime plaster. In 


* At X. vide plate I. fig. . 


another place near a bastion, where I carricd out a second piece of under- 
pinning, the old wall was exactly similar to that of the Salt Golab 
Bastion. 

6. With reference to the latter part of para. 8, it may well be 
asked, how could the Revetment stand and bear up against back pressure 
with its foundation from 24 to 344 feet above the bed of the river 
immediately under its foot? For many years previous to 1855, breaches 
have frequently occurred, and in fact they have been so numerous that 
near the Lall Bagh scarcely a moiety of the original wall exists at the 
present time. I saw one breach occur in 1855, just after the great flood 
of that year. Most probably, like its predecessors at other places, it 
moved bodily outwards from its site. After a short time the mass 
commenced to sink and break up into large fragments, finally disappear- , 
ing gradually into the eroded reservoir, the existence of which caused 
it to subside, and whose creation by the violent and direct impinging 
action of the Katjooree’s flood ensured the breach taking place, sooner 
or later. 

The debris of this breach was the foundation of the new work, and 
upon it was erected the masonry needful to repair the accident and 
protect the city of Cuttack from the great damage an irruption of the 
Katjooree’s water through the gap left by the fallen wallewould certainly 
inflict. 

7. This has been, previous to 1855, the universal practice, as any 
observer can perceive by walking along the Revetment and looking at 
the herm that the wall is built upon. Masses of masonry and blocks of 
laterite and sandstone lie in one amalgamated heap. These formed 
the materials and substance the former Revetment was composed of, and 
now act as the foundation and herm of the present work. 

8. The practice of rebuilding the Revetment where a breach 
occurred on the ruins of the fallen wall was easy enough to carry out, 
these ruin forming, at the time, a firm strata upon which to erect the 
new masonry. 
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9. Permanent, however, it was not, for in time even this debris and 
artificial foundation would be undermined, and the channel at its side 
which wag partially filled up at the time the accident occurred by the 
fragments and materials of the tumbled revgsment, would be widened 
and deepened by the same action that created the original deep pool, 
thereby enticing’ this created herm to subside or slip outwards weighted 
as it was with the new masonry erected upon it, 

10. No work, at any rate no successful one, was, prior to 1855, 
attempted, so as to prevent the continued breaching of the revetment, 
modify the impinging action of the flood upon it, or decrease the great 
depth of the pool lying along its base. Captain Harris instead of following 
the course of his predecessors, struck out a new and correct path for 
himself, and wisely determined not to wait till the revetment was 
breached to repair it, bat to try and prevent such breaching from taking 
place: he then instituted, I may say, designed, the brushwood works that 
have, simple as they are, been attended with, I am safe in saying, such 
immense beneficial results at a very small outlay, in the whole, 
amounting to about Co.’s Rs. 1662-3-0. 

11. I think any person looking at the plans and sections I have 
drawn and knowing that they are correct delineations of the river 
Katjooree, its bed and sand banks, at the Lall Bagh in 18585, and as it 
was on the 9th of last month will arise from their examination satisfied 
that great good has been done ; that the Lall Bagh revetment is now in a 
safe state and the likelihood of another breach (the repair of which would 

be an expensive proceeding*) is not at all pro- 
* The repair of the breach bable. 
of 1855 cost Ra. 2,350. 

12, This state of things must be deemed 
satisfactory, when it is known that the revetment is the chief protective 
work of the city and station of Cuttack, also that the high flood level 
in the Katjooree is 6 feet higher than that of the Mahanuddy, taking a 
line across through the city from the Tall Bagh to the Cantonments on 
the banks of the Mahanuddy, and that if an irruption of the Katjooree’s 
flood oceurred by a breach in the revetment, portions of the town would 
be inundated to a depth of from 5 to 8 feet; as the ground parts of the 
city and the gaol are built upon is that number of feet under the high 
flood level of the Katjooree. 

"18, The brushwood operations instituted by Captain Harris have 
removed the likelihood of such a catastrophe as the flooding $f Cuttack 


{6 ] 


would be by the revetment giving way and he has every reason to be 
satisfied at the results of his labours, His designs and example I have, 
in the brushwood works of this year, strictly followed, as 1 am gonvinced 
that none more suitable fgr the locality could be proposed and that I 
should be doing wrong, and risking the means placed by the Government 
at my command, did I otherwise than continue in the “same manner in 
1858 the “spur building” and “ brushwood sinking” of 1855 and 1856, 
which are so simple in execution, attended with small outlay and very 
satisfactory results. 

14, To explain my plans and sections, I would state that plate 1, 
is a plan of the revetment from the old Salt Golah bastion at X. to G. 
a point about 1800 feet up stream of the Hurreeree Ghat at Bellvue. 
Within the points named, is the portion of the revetment which has 
suffered so much from the attacks of the Katjooree floda. 

The survey of 1855 shows the extent of the pool of deep water lying 
in the month of June of that year at the toe of the wall, while that of 1858 
shows the size of the reservoir (as I have called it) in June of this year. 
The difference is very striking. Along the dotted line the water is 4 feet 
deep, when it stands at 95, 50; on the guage inside is the deeper water, 
as shewn by the darker blue tint. 

The dotted lines lettered from G. to X. inclusive, point’ out the 
positions that cross sections of this deep reservoir were taken at identical 
points in June 1855, 1856, 1857 and 1858, and the mouth of the stream 
flowing into this basin in 1855 and in 1858 is also drawn. It is 
remarkable how much larger that of this year is than the one that 
existed in June 1855. At that period nearly all the dry weather stream 
discharged in May and June, flowed down the Mahanuddy, but latterly 
the sands at Narage, have so silted up along the river’s left bank near 
Kucker, as to cause nearly al) the present summer water (as I may call 
it) to flow down the Katjooree. 

15. Plates 2 and 8 are cross sections taken at the points indicated 
on plate 1. and referred to these “points by letters similar to those on 
the plan, 

These sections are principally drawn to shew decrease in depths, so 
that they are drawn and were taken merely across the permanent deep 
water, as the width of the channel when not deep is immaterial as 
regards the safety of the revetment. . 

I beg*especial attention to these cross sections. I consider that com- 
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paring the cross sections of the years 1855 and 1858 on the lines H. H., 
J. J., L. L., F. F. and M. M., the depth silted up has been really sur- 
prising, cansidering the simple means used to effect it. 

On H. H. the bottom of the deep chgnnel running under the 
revetment wall in 1855 was 80 feet over datum. 

On ditto in 1858 ditto is 101 ditto. 

The silting has been 21 feet. 

On J. J. in 1855 ditto ditto was 66 over datum.” 

On ditto in 1858 ditto ditto is 91 ditto. 

The silting up has been 25 feet. 

On L. L. in 1855 ditto ditto was 594 feet over datum. 

On 1858 ditto ditto is 954 ditto ditto. 

The silting up has been 36 feet. 

On F. F. in 855 ditto ditto was 664 over datum. 

On ditto ditto in 1858 ditto ditto is 964 ditto. 

The silting up has been 80 feet. 

On M. M. in 1855 ditto ditto was 664 feet over datum. 

On ditto in 1858 ditto ditto is 93 ditto ditto. 

The silting up has been 264 feet. 

These are the most favorable, but there is no reason to doubt but 
that if greater depths existed on the cross sections taken at the other 
points in 1855, similar favorable results would have followed. Wherever 
silting up was really required, there it has taken place. Some persons 

-may cavil at or doubt that our brushwood works caused this great 
improvement and satisfactory state of things, but it cannot be denied 
that, before the brushwood operations were commenced by Captain Harris, 
a deep and dangerous pool lay at the toe of the revetment wall, into 
which portions of that work were so frequently falling, that not a moiety 
in many places remains of the original work ; and that now comparatively 
speaking no such basin exists. Lately when walking under the bastion 
at the Lall Bagh, I could not but remember that where I then stood dry, 
there existed at the time I first saw this work a pool* of water from 

‘ 28 to 36 feet deep, and whose bottom was from 254 

In June 1855. . : 

to 334 feet below the foundation of the high wall 

above me, 
16. Plate 4 is a longitudinal section of the revetment showing the 
hed of the deep channel lying under the work in 1855, 1856, 1857 and 

1858. : 
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The silting up is shewn by a brown tint, darker than that of the 
body of the section. 

The bottom of the channel in the different years is plotted from 
the cross sections. Upon the section is also shewn the raising work 
that L executed this year.. The parapet walls which have been strengthen- 
ed by earth at the same time. The flood lines of 1855 and 1857. The 
water line of June 9, 1858, 95.50 over datum. The Bellvue guage, to 
which all our levels are referred, and other explanatory details. 

17. Plate 5 consists of plans of the sands, bed and channel of the 
Katjooree after the floods have subsided. They are for 3 seasons, viz. : 

Fig. No. 1 is plan before floods of 1856. 
No, 2 ditto* ditto of 1857. 
No. 3 ditto ditto of 1858. 

No. 1 shews the sands and bed & of the river @hen the spur of 
. 1856 was built. Upon No. 2 is depicted the same, one year later, though 
more in detail, still the great changes that were taking place in the sands 
consequent on the erection of the spur of 156 can be readily observed. 

Plan No. 8 surveyed in June last, shows the sands as they settled 
down during the floods of 1857, and though like the survey of 1856 it 
is not so detailed as that of 1857, yet such want of detail is of no conse- 
quence. The sandbanks are shewn as they exist in the main and there 
was no occasion to take the trouble and incur the delay of surveying in, 
and afterwards drawing and shading, every trifling change of Jevel in 
the sands. 

As they exist now, they are quite sufficiently and clearly shewn for 
any practical purpose or argument. 

Comparing fig. 1 with fig. 3 it is satisfactory to observe how much 
more parallel the course of the river’s constant channel is now to 
the revetment than it was in 1856, when the spur A. B. was built, and 
that while the point E. (the Lall Bagh) was in that year, I may say, 
below the mouth of this constant’channel and the point-it impinged o 
the revetment, it is now some distance above, or up stream of, where 
the waters of this channel intermingle with those lying at rest under 
that work. 

18. The position of the spur I have just built-is sfewn on fig. 8 
and lettered C. D. By its erection, I hope to carry on the high sand 
bank caused by the spur A. B. to below the Collector’s cutcherry, vide 
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channel of this year, further I tenst that the river’s constant channel 
will be, next year, by the erection of the spur C. D., parallel in the main 
to the revetment, until it clears it at the Salt Golah bastion, marked x on 
the Plans of Plate 1. 

My efforts may not be crowned with the complete success I hope 
for. Things are just now in about the same state as a dam, of which one 
has built two-thirds of, its length, and your efforts are directed to its 
entire completion or closing, often a difficult operation ; but judging from 
the results attained by the, builling of the spur of 1856, I have every 
reason to hope that the one Just completed will be attended with like 
improvements, 

The position it has been erected in I chose chiefly, because I dreaded 
to place it further towards the river’s dry weather stream, lest in flood 
time, the sand banks, it might create, would push, as it were, the deep 
channel over towards the head of the Kookye, and so open up and erode 
the large bar of sand now lying across that river’s head. If such 
occurred, the Pooree distric@would receive an extra supply of flood water 
from the Katjooree. It was my especial wish to avoid the risk of such an 
occurrence. The “spur” I have just built, may be, as I call it, “ bullied” 
a little by the water flowing along the revetment and passing off at the 
points E, and F., but my expectation is that this will be mitigated, if 
not prevented from occurring af all, by the silting ap of the sands along 
the line of the spur before the water flows in any strength along the 
revetment; in fact that the silting up the spur will cause along its 
site. will put @ stop to any mischievous eroding flood stream near the 
revetment wall. 

19. Upon plate 6 is depicted the section of the river’s bed along the 
line of the spur A. B. to opposite the Lall Bagh and thence to the point 
F. vide plate 5, fig. 8 or opposite to where the spur of 1858 has ended, 
Along the same line a section takeg this season is also plotted, the 
darker shade of brown showing the eilting up from the period the spur 
ot 1856 was built to the present. I think this result will be allowed to 
be very satisfactory. 

A section along the “spur” C. D. has also been drawn by me, the 
bed of the river upon which it was built lately is clearly marked, and I 
consider that by the building ‘of this “spur,” I shall carry on the high 
sand bank from the point C. to D. or near to it, and that the deposited 
sand will spill out, down stream of the point D. and so fill up and divert 
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into a line more parallel to the revetment the river’s present constant 
channel, besides I expect that the slope of the new sand bank which 
shall be, I trust, created on the line C. D. will extend its slope quite into 
the toe of the revetment at the Collector’s cutcherry and down to the 
bastion at the point S., vide plate 1, figs. 1 and 2, filling up the pool 
which still exists between those points as depicted on the plate I mention. 

20. On plate 6, I sketch a side view of the spur I have just built, 
also a plan and end view of it. It is 1923 feet long and consists of a 
double row of piles driven 8 feet apart from centre to centre, and with a 
width of 8 feet spur between the rows. These piles averaged 15 feet 
long and 8 inches in diameter at the head. They were driven 7 feet 
into the sandy bed, and according as a length of two or three hundred 
feet was completed, the space between the rows was filled up for a height 
of 6 feet with facines of brushwood firmly packed and treaded down by the 
work people ; further the top has been bound tightly down by coir ropes 
crossed from pile to pile as shewn on the plan of the spur, and the whole 
was rendered very firm and secure. I did Phot attempt to weigh down 
the facines with stones, as I found it woud be very expensive to do so, 
and that no commensurate advantage would be gained. The result 
proves I was right, for although portions of the “spur” have been quite 
covered by a low rise we have lately had in the river, none of the brush- 
wood bundles have shewn any inclination to rise up, float away, or resist 
their being confined within the original space allotted to them. 

204. The spur is best described as a continuous wall of brushwood 
bundles 7 feet high over the sandy bed of the river and 8 feet thick, 
placed and. tied down securely between a double row of piles, these 
latter having been driven 7 feet into the sand, leaving 8 feet, over the 
river’s bed to support and enclose the brushwood facines and arrest the 
flood of the river, charged as it will be by quantities of sandy particles 
anxious to deposit themselves when meeting with an obstruction to the 
flood’s free flowage, and that will tend to lessen the velocity of the stream 
at the point of, I may say, contact. 

21. This work was all executed last April and during the first week 
of May, during which time the river was very low and the site of the 
“spur” quite dry, I am therefore at the present time unable to describe 
the action such a work will cause in the river when the floods rise. 

22, dcan only express my belief, and I see no reason to doubt, 
that it will be proved as useful as its predecessor of 1856, and though 
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that of this season has not the great reservoir to fill up along the 
revetment’s base, still it has room to create a most useful sand “bank on 
the low sands it has been built upon, vide plate 5, fig 3. 

23. To assist the action of the spur I have placed bars of brushwood, 
or dams, may be the better term, to run across the deep pool from a 
little above the site of the cross section J. J. and from near the 
end of the spur C. D, down to S., vide plate 1, at various distances 
according as the depth of the water or the state of the revetment’s 
foundations led me to choose the site for these dams and which are from 
100 to 200 feet apart. 

They consist of a mass of brushwood formed of large sized bundles 
composed of 8 or 4 similar in size to those used in the filling in of the 
spur. In the centre I placed one or two stones, according to their size, and 
tied the brushwood round them firmly with 8 coir ropes, one at each end 
and one in the middle. The bundles are about 5 feet long, and 2 feet 
in diameter in the centre, at the ends 12 inches or so. 

24, Ihave taken secgons perpendicular to the line C. D, at 4 or 
5 points, these when compared with those that I shall take at the same 
points after the floods of this season will, with the longitudinal section 
along the lipe of the “ spur” taken when I constructed it and the one 
to be made after the floods, show at once what amoung of silting up its 
construction has engendered. Cross sections can as before be taken at 
the points they have been measured for the past 4 seasons, and the 
whole will present a register, clear and explicit, of what our brushwood 
operations have effected in the Kutjooree’s channel near the Lall Bagh. 

25. My accounts of the brushwood operations of this year have 
not yet been made up, as the operations for the sinking of the brushwood 
bundles and tht repairs of the spur, are still in progress. 

I find, however, that the spur I have just built has cost about 5 annas 
per foot forwarded : it is 1928 feet long, so that its cost will be Rs. 600-15. 

26. The one constructed in 1856 cost 8 annas per foot forward. 
The difference I have said, viz. 3 annas per running foot has been owing 
in part to the fact that the spur built this year was erected during the 
dry weather, while that of 1856 had to be constructed in the water. 
The great saving effected, however, was in the pile driving. The engine 
T found in use in Cuttack could only drive 24 piles per diem with 16 
men ; I had made a light ringing or tail engine, and with the assistance 
of 12 workmen succeeded in driving 50 piles per day on the average, 
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This cheapened the work considerably. I paid at first the same rate 
for the brushwood bundles that had been given in former years and 
which was Rs, 1-7 per 100 bundles landed in Cuttack. 

By enquiry and looking out for contractors I have got the same 
quantity supplied to me at Rs. 1-1 per 100 bundles: this is also a great 
saving. 

27. Stones and ropes are the chief expense in making the large 
bundles for the construction of the dams along the base of the revetment, 
to catch the sand in flood time, cause it to deposit itself between these 
dams, and fill up the intervening space of deep water, along the base of 
the revetment wall. 

28. The component parts of 100 large bundles for sinking and 
building the dams are as follows. 

300 of the small-size, such as were used to fill in the spurs, 

150 coir ropes. 

100 stones averaging 14 cubic feet each. 











The cost will be, 300 bundles at Rs. 1-9 each percent, 4 5 O 
150 ropes at Rs. 1-4 per cent.,......0.... 114 0 

Drawing from Fort Barahattee 100 stones, we. O11 0 
Digging up some in fort,...........ccccccccsccseceeees 012 0 
Tying up and placing in boat for sinking, 012 0 
Carriage of 100 stones from top to bottom of revetment, 0 2 0 
Total, Rs. 8 9 0 








But as I found a large quantity of loose stone along the revetment 
wall andin Fort Barahattee the item of 12 annas will be reduced to 
2 annas (for putting them on the hackeries) in the one case, and totally 
in the other. 

So that where I got stones near the revetment wall, the cost of 100 
large bundles will be reduced to 

300 small bundles, Se hel Ke ER sovcsracecee 4 & 

150. ropes, -......... Se aeserebubver ease ctcacce esaas edits deaaeeeee 1 14 

Tying bundles &. and placing stone in the boat &.,.... 0 12 

Coolies for collecting 100 stones about, sseccceeee 0 5 


ooo oO 


Total cost of 100 large bundles, ......sesesseeRs. 7 4 


oO 








. 
* 


{ 13 J 


The mean cost has been therefore Rs. 7-14-9 per hundred bundles, 
but at the present and reduced price of the smaller ones is only 
Rs, 6-2-6. z 

I have executed this brushwood work at all these rates, the higher 
when I commenced, but very soon after I got the work done cheaper 
from the causes I have stated. 

29. After this season’s floods subside, I shall report on the effect 
of the works just completed, stating the cost of them in detail, if such 
is required, and at the same time I hope the results attendant upon their 
execution will be as favorable as indeed there is every reason to suppose 
it will be, . 

30. Since commencing this Report or explanation, a slight rise 
has taken place in the Katjooree, the water standing now at 104.40 or 
nearly 9 feet higher than it was when the spur was completed. If the 
section on plate 6 is referred to, it will be seen that just at the com- 
mencement of the spur C, D., the bed of the river is very low, lower 
than any other point along that line, 

Here the water as it rose headed up and a portion of the brushwood 
and piling work was carried afhy, I should say for about 150 feet in 
length. The sand in this spot is very soft having only been deposited 
last year and is more like a quicksand than a pure sandhank. 

It could not resist therefore any pressure, and the spur built upon 
it gave way at the base, the piles ‘and brushwood being lifted up and 
carried away some distance, 

Since then I have repaired one half of the gap, I do not at present 
contemplate closing it, besides it would he very difficult to do so from 
the strong flow of the water through the opening and the loose nature 
of the sand. ° 

I think of driving a single, or it may be a double, row of piles across 
it so as to check the force of the current ; but even this I may not do if 
the present satisfactory results from the opening of the breach continue 
and which are, that the water after passing through the gap in the 
‘spur’ with a certain high velocity, loses it at once and spills out into 
a quiet lazy stream, flowing over towards the revetment, consequent on 
this, the sand it held before it passed through the spur deposits just 
where it should, so that the occurrence:of-this accident has been followed 
by beneficial results. 

31, If a flood had risen, the accident could not have occurred as 
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the water would have flowed down the river on both sides of the “ spur,” 
at once placing it like a splitting dam in the stream and upon which 
there is no pressure. However, that occurrence must soon take place, 
as the season is well advanced. 

It was the water flowing from the river’s constant channel along 
the low sands (just at the site of the breach) and towards the revetment, 
that caused the work to give way, as no flood water can, from the height 
of the sands along the revetment, up stream of the Bellevue guage, 
flow in that direction until it rises to 110’ or 111’ over datum, 

+ 82. But this breach is not to be regretted, as the result of its 
occurrence is a present benefit, and when the water does up-lift to the . 
leveL I state, I do not at all anticipate that the gap will affect the action 
of the “spur.” It is 1923 feet in length and will not feel the existence, 
when the water flows at both sides of it, of a gap only 75 feet wide. 





From C. T. Becxiann, Esq., Junior Secretary to the Government of 
Bengal, to the Officiating Secretary to the Government of India, 
Department Public Works, Fort William,—(No. 2700, dated the 
28th August, 1858.) 


Str, 

I am directed by the Lieut.-Governor to forward, for submission 

to the Supreme’Government, the accompanying copy of a letter* from the 

Officiating Chief Engineer, L. P. and of one 

from the Superintendent of Embankments, 

together with the enclosed Report in original and the set of illustrative 

plans (7) and sections drawn by Mr. Civil Engineer Armstrong to shew 

the improvements made in the bed and channel of the Katjooree river, © 

near the Cuttack Revetgent, by the brushwood operations which have 
been carried on since the year 1855." 

2. Mr. Armstrong’s Report Ss approved by the Lieut.-Governor, 
who entirely concurs in the commendation which the Officiating Chief - 
Engineer and the Superintendent of. Embankments have bestowed upon 
the ability and care which Mr. Armstrong has displayed. 

8. With your reply the return of the original documents is 
requested, i " 


* No, 2967, dated 17th inst. 


e 





cu ] 


From Mayor R. Srracuzy, Officiating Secretary to the Government of 
India, to C. T. Bucktanp, Esq., Junior Secretary to the Govern. 
ment of Bengal,— (No. 4846, dated the Ist October, 1858.) 


Siz, 


Wire reference to your letter No. 2700, dated 29th August 
last, I am directed to convey to you an expression of the satisfaction 
with which the Government of India has read Mr. Armstrong’s Report 
on the operations carried on since the year 1855, in the Katjooree branch 
of the Mahanuddy River, for diverting the stream from the city of 

“Cuttack, The account of these operations and thé drawings to illustrate 
them, are very clear and most ereditable to Mr. Armstrong. + 
2. Mr. Armstrong’s original Report and Plans are herewith 
returned. 


From C. T. Bocxtanp, Esq., Junior Secretary to the Government of 
Bengal, to the Officiating Chief Engineer, L, P. Fort William, 
(No. 8321, dated the 27th October, 1858.) : 


Sir, : 
Your letter, No. 2967, dated 17th August last, and the original 
Report, by Mr. Civil Engineer Armstrong, to which it gav@cover, on 
the brushwood operations which have been carried on since the year 
1855, in the bed of the Katjooree River, having been submitted to the 
Government of India, Public Works Department, with an expression of 
the Lieutenant-Governor’s approval of the Report, I am directed to 
forward herewith, for your information and communication to Mr. 
Armstrong, a copy of Officiating Secretary, 
Orie eset dated Ist Major Strachey’s reply,* infimating that that 
, Government has edso perused the account of the 
operations with satisfaction. 

2. The origfnal Report and Plans which accompanied your letter 

are herewith returned, ; & 


CONSTRUCTION 
oF A . 
STONE GROYNE OR SPUR AT NARAJ, 
AT THE HEAD 
OF THE 


MAHANUDDY DELTA. 
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From Major R. Srracuey, Officiating Secretary to the Government of 
India, to A. R. Youne, Esquire, Secretary to the Government of 
Bengal,—(No. 1837, dated the 28rd April, 1858.) - 


Sir, : : 
I am directed to transmit for the consideration of the Hon’ble 
- Lieutenant Governor of Bengal, copy of aletter received from Colonel 
A. Cotton, suggesting certain operations to be undertaken on the Maha- 
nuddy near Cuttack, as of urgent necessity. 

2. The Government of India observes, that Colonel Cotton pro- ° 
poses that a sum of twenty thousand Rupees should be placed at the 
disposal of Captain Short, the OfficiatingsSuperintendent of Embank- 
ments, to carry out the proposed works which are explained, generally, 
to be the extension of a groin already begun, and the improvement of 
the minor piling and brushwood work near Cuttack. The Hon’ble the 
President in Council directs me to remark that, as no details of the 
objects of these works have been submitted by Colonel Cotton, no 
opinion can be formed as to their necessity, but if, on enquiry, the 
Hon’ble Lieut.-Governor is satisfied that the works are requisite, there 
will be no objection to his authorizing, without further reference, the 
disbursement of the sum named by Colonel Cotton. At the same time, 
the Government of India would be glad to receive, at as early a date as 
is possible, a succinct account of what it is that the Engineers propose 
to execute. 

8, The Government awaits, with interest, Colonel Cotton’s pro- 
mised Report. 





From Cotonst A. Corton, Comt. Madras Engineers, to Lizut-Cotonsy, 
R. Srraczey, j 


Sr, * 

In obedience to the orders of the Government of India, received 
through that of Madras, I have the honor to report that I have visited 
the head of the Mahanuddy Delta, where I met Captains Short and 
Harris. 

I am preparing a report upon this subject, which will take me some 
time, but fa the interim Ithink it incumbent on me to lose no time in 
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stating that, whatever further is done, there can, in my opinion, be no 
possible question about the necessity of immediate operations at and 
below Naraj, where the allavial country begins. 

I need not go into any detail on this point, because I most fully 
coneur in Captain Short’s view of the matter, as given in his various 
papers, ‘The main points in the case I would put in the following way. | 

1, The cause of the special evils of late years, both as respects the 
danger to the town of Cuttack, the destruction of the embankments, 
and the desolation which has fallen upon the southern portion of the 
Delta is owing to the change which has taken place in the head of the 
Katjooree, one of those changes Which continually occur in all Deltas 
which are neglected. ¢ 

2. It has been a most grievous mistake that this was not attended 
to, the moment the change commenced. 

8, The main remedy must be applied at this spot. Even now, 
after the mischief has been allowed to run to such a length, the expense 
of correcting the state of things so far as restoring them to their former 
state will not be great. 

4, The trifling works already executed, viz.: a small groyne or 
spur of loose stones extending from Naraj hill, and brush and pile work 
near Cuttack; have been perfectly successful so far. 

5. It must be the greatest mistake to lose another season, on every 
account, for unknown mischief may be done next monsoon, both to the 
town of Cuttack and to the other country below, and it myst be pro- 
ductive of additional expense. 

There is, in my opinion, therefore only one thing to be thought of, 
viz.: the securing the small remainder of the present season, and for 
this end, I beg*most strongly to urge that without waiting for any 
farther documents, the sum of 20,000 Rupees should be placed at the 
disposal of the Superintendent of Enmbankments, with authority to 
apply it at once in the way that he thinks will produce the most effect, 
considering the shortness of the time. The main work will be the 
extension of the léose stone groyne already begun, with some minor 
works such as pile or brushwork near Cuttack, clearing the grass, &c. 
from the islands in the head of the Mahanuddy, &c. In this way, I 
have no doubt that the turning of the main body of the water back to 
that river (which has already commenced as the effect of the short spur) 
will be greatly promoted this season. 

e D 
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My opinion is, that there can be no room for doubt whatever on 
these two points, viz.: Ist. That not a day should be lost in pressing on 
those works, 2nd. That they are essential, whatever further operations 
are decided upon. 

In my report, T shall endeavour to shew that a complete system of 
works similar to those in the peninsular Deltas, viz.: Ist. To regulate 
the river floods, 2nd. To provide constant irrigation. 3rd. To carry 
off the local rains, and 4th. To afford water-carriage to every village, 
are imperatively called for. 





* 
From C. T. Bucktanp, Esq, Junior Secagtary to the Government of 
Bengal to the Officiating Chief Engineer, L. P.,—(No. 1186, dated 
the 28th April, 1858.) 


Sir, 

Wir reference to the accompanying copy of a letter from the 
Officiating Secretary to the Government of India in the P. W. D. No. 
1837, dated the 23rd instant, and of its enclosure, relating to certain 
operations which Col. Cotton suggests should be undertaken at once on 
the Mahanuddy, near Cuttack, as a matter of urgent necessity, I am 
directed by the Lieut.-Governor to request that you will submit, in 
communication with the Officiating Superintendent of Embankments, a 
succinct account of the proposed operations, for the information of the 
Government of-India, as called for in para. 2 of Major Strachey’s letter. 

2. In the meanwhile the Lieut.-Governor authorises the com- 
mencement of these works, within the proposed limit of Rs. 20,000, 
and requests that you will issue the necessary instructions on the subject 
to the local Engineers, who, it is presumed, are acquainted with Col. 
Cotton’s views. 

Copy of this correspondence forwarded to Col. Cotton for his inform- 
ation. 





From Carr. C. B. Youne, Officiating Chief Engineer, L. P. to the 
Secretary to the Government of Bengal, Fort William,—(No. 2106, 
dated 18th July, 1858.) 

Sir, . 
Witu reference to your letter, No. 1186, dated 28th April, 
1858, I have the honor to submit a copy of the Superintendent of 
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Embankments’ letter, No. 681 of the 30th ultimo, with its aceompany.. 
ing sketch, explaining the nature of the operations undertaken at the 
Delta head of the Mahanuddy, under the sanction accorded to an 
expenditure not exceeding 20,000 Rupees, and to fate, that, as a detail- 
ed estimate for such works cannot be prepared with accuracy, I hope 
that the description given by Captain Beadle of the proposed works, 
will be accepted in lieu of an estimate. They appear to me to be of the 
nature contemplated by Col. Cotton. 
2. The return of the original sketch is requested. 


From the Superintendent of Embankments to the Officiating Chief 
Engineer, Lower Provinces,—(No. 681, dated Midnapore, 30th 
June, 1858.) 

Sir, : 

Wirn the aid of the accompanying Sketch Map, I think that 

a clear*idea may be given of the operations undertaken at the Delta 

head of the Mahanuddy, under the sanction accorded to an expenditure 

not exceeding 20,000 Rupees, as urged by Col. Cotton. 

2. The Government of India'in No. 2046 of 12th October, 1855, 
sanctioned the collection of large blocks 
of stone, for the purpose of providing 
the heavy material, necessary to carry out 
the river bed works in the vicinity of Cuttack, then as now, under 
consideration. i 

8. I directed Lieut, Harris to proceed with this collection, and 
ordered him to stack the stone on the river’s bed in continuation of the 
living rock at Naraj, forming a heavy mole, and directing the stack 
longitudinally t the line that would act most advantageously upon the 
set of the river (which is towards the Katjooree) sending the waters 
down the Mahanuddy Channel. 

4, This was virtually carrying gat for a short length the formation 
of the spur which Lieut, Harris wanted to construct. 

5. I reported my proceeding to the Chief Engineer, and defended 
the measure by the argument “that it was cheaper to deposit the 
material there than on the actual bank, cheaper also to remove it, if it 
should be required elsewhere, it also being certain that whatever be done, 
Navaj is the heel of the work that has to extend into the river bed.” 

G. A stop was put to the work, as it was considered that, being 
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stacked so as.to become at once useful, I was going beyond the authority 
received, which was only for the collection of materials pending sanction 
to a well considered report and project. 

7. The “smaljggroyne or spur of loose stones extending from 
Naraj Hill” adverted to in Col. Cotton’s 4th para. as having been “ per- 
fectly successful so far,” is the stone material collected and stacked as 
above described. 

8. This loose stone groyne is now to be extended, and I hope by 
this time a fair progress has been made, the length when we again stop 
the work will probably be about 500 feet, and the Executive Engineer 
(Captain Harris) will watch carefully the effect of the spur at every foot 
of length added, with reference to the alterations it makes in the set 
of the river, 

9. He will further aid these changes by preparing the shoals at 
the head-to be cut through and torn up by the currents thus directed 
upon them, that is to say, he will first establish a cause, and tifen faci- 
litate the action of its effect, adding to, and increasing both, till the 
desired result of ‘drawing off the main volume of the waters down the 
Mahanuddy’s Channel is effected, or till the limit of the expénditure 
authorized has been worked up to, or till as much work has been done as 
time and the season will permit of his carrying on with advantage. 

10. The brush and pile work near Cuttack adverted to in the same’ 
para, of Col. Cotton’s letter, have been carried on in another locality, 
and with a different object, 

11, Captain Short when Officiating Executive Engineer of Cuttack, 
alarmed at the set of the Katjooree waters upon the revetment, and 
their eutting action, which undermined the wall, diverted the current 
with brushwood, and made a eut through the sand in*the bed of the 
river to lead the waters parallel to, instead of against, the wall. Lieut. 
Harris who succeeded to the charge in 1855, has earried out a systematic 
series of brushwood operations for which in each year a sum has been 
specially brought forward. This work is now well understood, and is 
executed most satisfactorily. . 

12. I trust the above report will supply the explanation of the 
operations it is proposed to carry on with the 20,000 Rupees granted by 
His Honor the Lieutenant-Governor of Bengal for these purposes on 
Colonel Cotton’s recommendation, called for in the 2nd para. of the 
Government of India’s letter, No. 1837, dated 23rd April, 1858. 
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From C. T, BuckLanp, Esq., Junior Secretary to the Government of 
Bengal to the Officiating Secretary .to the Government of India, 
Department, Public Works, Fort William,—(No. 2206, dated 19th 
July, 1858.) . 


Sir, 

Wits advertence to the concluding sentence of the 2nd para. of 
your letter No. 1837, of the 23rd April, last, I am directed by the Lieut. 
Governor to submit, for the information and approval of the Supreme Go- 
vernment, the accompanying copy of a letter* from the Officiating Chief 
Engineer, Lower Provinces, giving cover 
to a communication from Capt. Beadle, the 
Superintendent of Embapkments, describ- 
ing the nature and extent of the operations which it is proposed to execute 
at the Delta head of the river Mahanuddy under the sanction afcorded by 
the Supreme Government to an expenditure not exceeding 20,000 Rupees 
for the work. 

2. The proposed operations appear to the Lieut.-Governor to be 
judicioffs, 
3. With your reply the return of the original sketch is requested, 


* No. 2106, dated 13th inst. and 
one enclosure.— (Sketch in original.) 


———__ 


From Masor R. Srracuey, Officiating Secretary to the Government of 
India, to C. S, Bucktann, Esquire, Junior Secretary to the Go- 
vernment of Bengal,—(No. 4000, dated the 20th August, 1858.) 


Sir, 


Ty reply to your lettes, No. 2206, dated 19th ultimo, I am 
directed to inform you that the Hon’ble the President in Council has 
been pleased to approve of the operations proposed by the Superin- 
tendent of Embankments to be exeewted at the Delta head of the river 
Mahanuddy, under the sanction aceorded to an expenditure not exceed- 
ing Rupees twenty’ thousand. 

2, Ihave to request that the results of these operations may be 
reported to this department. . 
. 8. I beg to return the original sketch of the work as requested, 
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From Captain C. B. Youne, Officiating Chief Engineer, Lower Pro- 
vinces, to the Secretary to the Government of Bengal,—(No. 7516, 
dated the 16th February, 1859.) 


Six, 

In continuation of my letter, No. 2106, dated 13th July, 1858, 
and as directed in your Office letter No. 2650, dated the 27th August 
last, and its accompaniment, I have the honor to submit an original letter 
A. dated the 7th current, with its accompanying Drawings,t &., from 
Captain J. C. Harris, Surveyor, Cuttack 
Rivers, reporting the result of the oper- 
ations carried out at the head of the Mahanuddy Delta. ; 

2. It would be premature to express any opinion yet on the effects 
of the spur at Naraj, it may be sufficient to point to the conclusion of 
paragraplfs 3, 10 and 11 of the report, as exhibiting the general changes 
in the river bed of late. 


+ Nos. 790 to 797 of 1853-59, 


* 
Trom Capra J. C. Harris, Surveyor, Cuttack Rivers, to Captain 
J. P. Beavis, Superintendent of Embankments, Lower Provinces, 
—(No. A. dated the 7th January, 1859.) 


Sir, 


In the Secretary to the Government of India’s letter, No. 4000, 
dated 20th August last, I was called upon to submit “a report on the 
results of the operations carried out this (the past) year at the Head 
of the Mahanuddy Delta.” 

2, The report was doubtless called for under the belief that these 
operations have been of a very varied character, such as, the construction 
of brushwood spurs on a large scale calculated to effect the dispersion of 
shoals in the Delta head, clearaness of grass and rooting up of jungle 
over large areas, to assist to the same end, the closings of old objec- 
tionable channels Ly artificial means and opening out of new preferable 
ones, &c. &c., such operations being supposed, I imagine, to have been 
conducted among a number of islands of low levels, topped by a trifling 
rise of the river, Such low shoaly islands capable of quick removal, by 
the joint agency of the flood’s power and the skill of the Engineer, 
might, from Colonel Cotton’s letter on the subject, be supposed to form 
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the characteristic features of the Delta head, but, as you are aware, the 
actual features are huge islands generally as high and in many parts 
higher than the banks of the river, islands such as a century’s labour 
would not suffice to effect the entire removal of, not that such entire 
removal is either necessary or desirable, I would remark. 

8. To have attempted the wholesale dispersion of these imagined 
shoals and actual huge islands by such means as those noted above, 
would (however simple their dispersion may look on paper) have been 
equivalent to have recklessly thrown into the river so much of the small 
sum granted me in Secretary to Government Bengal’s No. 1186, dated 
28th April last. No such ridiculous attempt has been made during the 
past season, but the funds placed at my disposal, with the exception of a 
very trifling amount expended in clearing grass and rooting up jungle 
from a very limited area and in a particular line, that of the “ Doob- 
lesur channel,” have been devoted entirely to the extension of ,the Naraj 
rough stone spur. 

*4. cannot imagine that I should he expected to report at present 
any results of this work’s so partial construction, only 1-20th part 
having *been executed up to the end of the past flood season, and 1-10th 
only having been done up to date; I think therefore that I shall be 
acting up to the spirit of the orders under which I make this commu- 
nication, if I give here a retrospective view in outline of the state of matters 
at and in the locality of the Delta head, existént in 1855, when I first 
drew the attention of Government to it; if I follow this up by a brief 
narrative of the operations of each succeeding year (the past inclusive) 
and their particudar results; and if I point to the main or generaé result 
of all, as evinced by comparison of the present with the past conditions 
of the Mahanuddy and its branch, the Katjooree, near the Delta head. 
The review of these operations and their results having appeared to 
myself most satisfactory, I cannot think but that it will be equally 
acceptable to the Government of india. Though matters of this 
kind must be seen to be thoroughly comprehended and appreciated, 
the general bearintys of facts to which I can point are so manifest, that 
the main points of improvement will be readily reached through the 
medium of this brief report and the illustrations hereunto appended. 

State of the Delta Head in 1855. 

"5, The first plan on the above subject ever submitted by me to 

Government was a “diagram of comparative daily rises and falls of the 
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Mahanuddy and Katjooree Rivers.’ This document (vide extract in 
Plate I. month of June) showed the dry weather level of the latter 
river to be 5 feet lower than that of the former on the opposite side of 
the town of Cuttack ;-and from this circumstance, 1 argued that the 
Katjooree had acquired an undue general depth of bed, I subsequently 
submitted other plans and sections, drawing the attention of Govern. 
ment to the undue depths of that river at particular points, to hollows 
existing immediately under the foot of the Cuttack revetment wall of 
depths of 20, 30 and even 40 feet. Lastly, I pointed to the main channel 
of this river bearing dead into the revetment (vide Plate VII.) Re- 
ferring to my report part I. for minor points affecting the safety of the 
town, I would instance the above as speaking for the state of danger in 
which it was in 1855. The state of the Delta head above the town, 
upon which depends the distribution of floods jn the district was equally 
unsatisfactory in the year named, the deep channel of the Mahanuddy 
lying (vide Plate VII.) under the right bank of the narrow neck at 
Naraj favoured the silting up of the Mahanuddy branch of the paf€nt 
stream and the opening out of the Katjooree branch ; operations precisely 
the reverse of those desirable, in either case the former was becoming, year 
by year, less efficient as a channel of discharge during floods, the right 
bank of the latter was eroding, and this action was threatening the 
destruction of the Pooree district. I need say no more of the state of the 
Delta head in 1855, andewill proceed to consider the operations of suc-, 
ceeding years set on foot with the avowed object of remedying the above 
evils of all kinds, 
Operations of 1855 and their results. 

6. These were confined to throwing bundles of brushwood weighted 
with stones into the deep hollows under the Cuttack revetment wall, 
which have been spoken of in paragraph 5, the result of which oper- 
ations being the silting up of the hollows in various large amounts up 
to 80 feet of raising produced in the bed of the river at the points in 
question. 

Operations of 1856 and their results. 

7. In this year a brashwood spur was constructed in position shewn 
in Plate VII. result ef which was a twofold one. Further silting up of 
the hollows under the revetment wall took place, and the line of deep 
channel of the river was diverted from a course dead on to the revete 
ment wall to a very favorable one, parallel to this city protective work. 
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Operations of 1857. 

8. Almost nil, owing to my absence from Cuttack on duty in the 
N. W. Provinces. Minor operations such as those of 1855 were carried 
on, but no spur work as in 1856. 

Operations of 1858 and their results. 

9. These were of two distinct kinds, 1st the construction of a 
brushwood spur in the Katjooree bed on the south side of Cuttack, by 
Mi. Armstrong, C. E. (vide Plate VIIL) 

2nd, The construction by myself of a portion of the rough stone 
spur at Naraj (Vide Pl, III. V. and VI.) The result of the former 
work, though extremely satisfactory in point of the silting up of the 
channel under the revetment’ wall in the localities of the “ Lall Bagh” 
and the “ Cutcherry,” which has been enormously in excess of the deposit 
caused by the brushwoow spur of the year 1856 {vide Plate VII.) is in 
another respect the reverse of satisfactory, inasmuch as the line of deep 
channels is fur less happily situated now than it was prior to the opera- 
tion of the spur of 1858; neither Mr. Armstrong nor myself looked to 
being taken in flank, as Plate VIII. will show us to have been (I say 
“us,” for although I neither laid out nor constructed the work, yet it 
met with my entire approval when carried out, and I would share with 
my zealous co-operator Mr. Armstrong, failure and success alike), nor 
did we Jook to boats being allowed to cross our newly formed sandbanks, 
at; the eritical period of subsidence of floods, which passage to and fro of 
boats led to the formation of the gap C. (vide Plate VIIL.) if not to that 
of the less important ones A, and B. also. We, without doubt, fell into 
the error of attempting further annexation, when we might with advantage 
have placed our spur higher up in liew of lower down than that of 1856, 
and have thus éoxsolidated our first conquests from the river, As an 
isolated result, the spur of 1858 cannot be regarded but as unsatisfactory, 
for there is no shutting the eye to the fact that the river, if left now to 
itself, would, in a season, work back tg its original channel of 1855-56 ; 
its course having, during the pasé year, made so much way back towards 
the same, and this dourse being favorable to Surther retrograde movement,: 
Lam, however, of opinion that if the operations of 1859 turn out favorably | 
the aggregate result of the two years’ work will betmmediately. superior 
to that of two ordinary seasons, inasmuch as the silting up, under the re. 
vetment has been enormous in the past season, and the experience gained 
has been most valuable, so that I have only to correct the course of the deep 


[ 26 ]j 


channel in 1859 to bring the operations of 1858 to ample account, and have 
in their example, the best guide to enable me so to do.—-— In the matter 
of the construction on the Naraj spur and its result, little can be said 
beyond what Plates ITI. V. and VI. will be found to express, Plate ITT. 
shows the position of the 1425 running feet which have been constructed 
up to the end of the past year. Plate V. is a longitudinal section of 
the work, showing the portions executed in each month, and from which 
can be readily distinguished the length of 750 running feet, which was 
exposed to the action of the two floods of the season. From Plate VI. 
giving cross sections of this 750 feet, taken at every 50 feet from the 
Katjooree’s right bank, the thickness of the work may be ascertained at 
any point in that length, and the effect of the action of the two floods 
may be learned readily. It would be absurd to speak at present of results 
of this half skeleton of a work, a half of whéch only’ was exposed to 
the action of the floods of the past year, as mentioned above, This 
portion, small as it was, directed the Katjoorce’s current, however, into 
the Dooblesur channel (Plate. III.) and caused it to widen and deepen 
out advantageously, and the elongation of the sandbank below the spur is 
doubtless an effect of the construction of the spur having been set on 
foot. As indications of favourable ¢endencies having set in, they may be 
spoken of as resu/ts, but results it would be premature to speak of now, 
and if no new injurious action (prospected in high quarters) of any 
kind can be pointed to; it were well, I think, to rest contented for the 
' present with the knowledge of this fact. Referring to Sections, Plate 
VI. it may be noticed on the one hand that the bed of the river on the 
down stream side of the spur has been scooped out; (this is no unexpect- 
ed, but the certain action of a work of the kind), on the other hand the 
same sections show that on the up-stream side sand hfs been steadily 
deposited, and that the work has been uninjured in the slightest degree 
by the action of the flood. Again referring to Plate II. I have to 
notice the maximum depth of the river in the line of the spur as 
having increased from 16 to 19 feet during 1858. I can also point to 
same plate in evidence of increase in depth from 9} to 16 feet during 
the two preceding years, when no spur existed, or lastly if between 1856 
and 1858 the widthrof the river increased 600 feet on the line of spur, 
and has contracted 190 feet in 1858 (vide Plate II.) I can charge the 
spur with no unfavorable widening tendency. No, I can charge the spur 
with causation of xo unfavorable action of any kind as yet, and feel quite 
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satisfied in this fact, and that previously adduced of the work, quarter 
skeleton as it was during the flood, having presented indications of powers 
precisely those which I prospected for the complete work estimated for by 
me in 1856. 

10. I will now turn to the consideration of the state of the Delta 
head in 1859, compared with that obtaining in 1855. 

In the dry season of 1855, there was a difference of 5 feet in the 
levels of the Mahanuddy and Katjooree—a consideration of Plate I. 
combined with local knowledge of the rivers, leads me to draw the 
inference that 8 feet at least of this disparity has been removed. The 
generalevel of the Katjooree’s bed has been raised 8 feet at least by our 
brushwood operations. Where hollows existed under the revetment 
wall 20, 80 and 40 feet deep, we have now sands higher by 4 or 5 feet 
than the water-level of 1855; all hollows, save one, have been silted up 
entirely. The bed of the Katjooree has in particular points also been 
raised various heights up to 45 feet. The deep channel of the Katjooree 
ran in 1855 dead into the revetment wall, and thence along the same. 
In 1859, there is a huge sandbank (Plate VIII.) between the channel 

_ and the wall, and the former has no longer the opportunity of undermin- 
ing and bringing down the latter, In 1855 breaches in the revetment 
wall were regarded as certain of occurrence. In 1859 they are scarcely 
admitted to be within the range of probability. In 1855 the set of the 
Mahanuddy’s current was on the right bank of the narrow neck at 
Naraj. In 1859 itis on the left, and (vide Plate IV.) the water 
on the former side has decreased in depth 94 feet, while it has increased 
7} on the latter, precisely what was wanted: In 1855, the height of the 
sand bank at the very head of the Delta opposite Berhampore (vide 
Plate III.) wasgon the increase, and had continued to increase enormously 
until the year 1858, during the floods of which the sands have flattened 
down in a most marked manner. In 1855 the Dooblesur channel (vide 
Plate III.) was shallow and blocked up by island shoals. In 1859 it is 
found a wider, deep and clear channel carrying a large hody of water 
into the Mahanuddy and relieving considerably the Katjooree branch. 
In 1855, the sand bank below Naraj extended about one mile below 
that village. It received no visible addition to itsdength until the floods 
of 1858, after the subsidence of which it was found to have extended half 
a mile further down the river, In 1858, a much larger proportion of 
the floods flowed into the Mahanuddy branch*channel than bid been the. 

E2 
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case in the year 1855. Direct proof of this will be furnished during 
the present year, in which I have requested the Embankment Officer to 
register daily the rise and fall of both branches, Mahanuddy and 
Katjooree, for comparison with similar observations made in 1855— 
indirect proof I have already offered in mentioning the sands opposite 
Berhampore (Plate III.) to have flattened considerably, the set of 
current to have moved from the right to the left side of the neck of the 
Mahanuddy at Naraj (vide Plate IV.) the head of the Katjooree to have 
narrowed 600 feet in the past year (vide Plate II.) and the level of its 
bed at Cuttack to have been raised 3 feet at least. 

11. Ineed draw no further comparisons to show how the gtate of 
things at and near the Mahanuddy Delta head has improved in between 
1855 and 1859, but I have yet to show what part of that improvement 
is due to nature, what.to art. To nature, in throwing up the sandbank 
“U” (vide Pl. IIL.) is attributable all but a small percentage of the 
improvement effected at the very head of the Delta. To art, in combining 
judiciously the operations of Mr. Armstrong and my own with those of 
nature, are attributable the many improvements made in the bed of the 
Katjooree opposite Cuttack—improvements which have far exceeded our 
most sanguine expectations, and which, as I have said above, must be 
seen to be thoroughly appreciated, but whose importance I do not 
despair of being partially recognised after perusal of this simple outline 
sketch of them; uncoloured and unvarnished, it presents but a dull 
picture, but its being truthful in delineation of objects as they are, will 
compensate for this defect, if such it be. . 

12. Having brought my narrative up to date, it were perhaps 
desirable to say a word or two, regarding the prospected operations of 
1859. It is proposed to continue the extension of theaNaraj spur to 
S. (Plate IIL.) on the left bank of the Katjooree’s cold weather channel. 
Ihave funds, establishment and time (up to the period of floods when 
work is practically suspended) sufficient, and no more than just sufficient, to 
make this extension, and carry height of work up to about the level of 
the river in dry weather. Ifit be the wish of Government to further 
advance the work in time specified, it will be as necessary to place 
establishment at my disposal as funds. On the close of the hot weather 
season’s work, again, I shall, unless supplied with an additional grant, 
be compelled to put a stop to the Naraj spur work entirely. _ In the 
matter of ‘prushwood spur operations, I propose for execution by the 
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Executive Engineer of the Embankment Division, during 1859 two 
lines, “ V. W.” (Plate TIL.) and “ XV.” (Plate VIII.) The former work 
will be highly desirable, if with reference to the supply of material 
procurable, it can be executed iz addition to the latter work, which being 
absolutely indispensable, must be primarily arranged for, The object of 
the former work is to assist in widening the Dooblesur channel, that of 
the latter to turn the main channel of the Katjooree off its present course, 
but I need speak no further regarding them, as plans and Estimates 
based on Memoranda furnished to him by me will be shortly submitted 
to Government by the Executive Engineer of the Embankment Division, 
Mr. Rayner. ‘ 

P. S.—No copy of this document has been taken, and most of the 
Plates are original drawings, I shall therefore be glad if copies of it 
be taken in the offices requiring them, and the original be returned to 
me, of both report and illustrations. 





No. 1183. 


Cory of the above with the Drawings ix original, submitted to the 
Government of India, Department Public Works, for information, in 
continuation of this Office letter, No. 415, of the 2nd ultimo, The return 
of the Drawings is requested. 

By Order of the Lieutenant-Governor of Bengal. 





From Caprain C. B. Youne, Officiating Chief Engineer, Lower Pro- 
vinces, to the Secretary to the Government of Bengal,— (No. 218, 
‘dated the ig May, 1859.) 


Sir, 


In continuation of previous correspondence noted on the margin, 


T have the hgvor to submit, for the considera- 
Gorernmentof Bengal’s .. ‘ 
No. 1186, dated the 28th tion of Government, the undermentioned Draw- 


April, 1858. . i sti 7 i “1 
Oty, Chiet Engineer's 18 and Estimate prepared by Captain Harris, 


No. 6892, dated: the 17th Survey@ of Rivers in Cuttack. 
January, 1859, 


Government of Rangal’s Estimate (No. 377 BBok A. of 1858-59 C. 
VehGaie nt A Ok Be wil Diino Wo 1124) of the 
‘ebruary, 1859, 5 


. probable expense of constructing a rough stone 
“ groyne” or “spur” at Naraj, amountin to Company’s Rupees 52,164, 
groy P Us ig pany Pp , 
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2. The construction of the spur was commenced in May 1858 
under orders of Government on Colonel Cotton’s report, a copy of which 
was furnished from this Office to both the Superintendent of Embank- 
ments and Captain Harris. 

8. Of the amount of the Estimate, 30,000 Rupees have been already 

sanctioned by Government in your letters 

No. 1186, dated 28th : : 

April, 1858, and ite accom- noted on the margin, of which sum 

Penimen’ tsnotioned Bupone 20,000 Rupees 18,348-14-1 have been expended 

Bepmnaryy 1889, sanctioned on the work up to March last, as per 

Rupees... svsmsesesres 10,000 abstracts received in the Central Office 

Total Rupees, 80,000 of Account. The remaining 22,164 Ru- 

. pees of the estimate, making the total 

estimated cost of the spur Rupees 52,164, is required to advance the 

work in the manner explained in my No. 6892, dated the 17th of 
January last, and its accompaniments. 

4. The specification mentions briefly the object of the work, and 

the annexed extract (paragraphs 5 to 8) of the 

Api, Mo. 4028) dated 27th Superintendent of Embankments’ ‘letter,* for- 

warding the estimate, shews what has been 

done up to the present time. The result of the works at Naraj and at 

the head of the Delta up to January, is given in Captain Harris’ report 

submitted in original with my No. 7516, dated the 16th of February 

following, since then the spur has been further advanced, as will be seen 

from the extract of Captain Beadle’s: letter forwarded, and that Officer 

has promised that the results of the work shall be carefully watched, and 

J have requested him to report the further result since Captain Harris’ 








report of January last. 
5. The estimate is approved by the espana of Embank- 
ments, and the rates are fair, 





No. 1929. 

Cory of the above,* together with the estimate and plan ia original 

forwarded for the considerhtion and orders of 
acne and of its n> the Governmesg of India in the Public Works 

* Department, with reference to the letter from 
that Department No. 2712, dated 80th ultimo, and the previous corre- 
spondence on the subject. See Statement accompanying. 

By Order of the Lieutenant-Governor of Bengal. 
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Extract of a letter, No. 4023 of 27th April, 1859, from the Superin- 
tendent of Embankments, to the Officiating Chief Engineer, Lower 
Provinces, 


ParacraPx 5. To return to the estimate. The spur has 
assumed its own form, and it stands as shewn in the Section with steep 
sides. The aprons will give it stability, and we shall, in a few months, 
be able to state what the effects of the floods have been upon iti—I was 
in hopes that the spur might have been doubled in thickness, but this 
could only be done, the advance being limited, by diminishing the 
aprons, and they are of greater Hapietann> to the stability of the work, 
which is an experimental one. 

6. As an experimental work, it shall be carefully watched and its 
changes be completely recorded. The office of account can afford’ you 
information of the expenditure, rate and quantity of work done up to 
the Ist March. Owing to the management having been good, the rate 
is low, but the blocks of which the spur or mole is formed are not very 
large, they are in fact of all sizes and every detached piece of rock, 
whether naturally so or by blasting, is boated to the mole and pitched 
into position. 

7. Up to this time the spur has stood well, and it was entirely 
submerged during the floods of 1858; the work, however, had not then, 
stretched out into an exposed position and was more sheltered sce ite 
present end will be. 

8. We shall watch the effect of the floods upon the spur, and the 
result of the spurin directing the waters, with interest and anxiety ; 
and J only wish we had proceeded as far in the solution of the difficulty 
presented in thegenormous excess of the volume of a great Mahanuddy 
flood over the capabilities of the Delta channels to contain and discharge 
it, as we have in the distribution of the waters between the two great 


Delta branches. . 


From Carrain C. B. Young, Officiating Chief Engineer, Lower Pro- 
vinces.—(No._602, dated 21st May,J 859.) 
. Tue following transcript received on the 13th May current, 
forwarded to the Secretary to the Government of Bengal for information 
. « ° 
in continuation of this Office letter No, 218 of the 11th idem, 


a 
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Zxtract from a letter, dated the 30th April, 1859, from Carrain Harris, 
Surveyor of Cuttack Rivers to Carram J. P. Beanie, Superinten- 
dent of Embankments. : 
Facts of the year 1858-59. 
2nd Naraj spur, estimated for at a cost of 1,00,000 Rupees in 
July 1856, sanctioned to the extent of Rupees 20,000, work carried out 
to the full length of 3,000 feet, at a cost of Rupees 16,000, and a further 
sum of 2,000 expended in part construction of the apron of the work ; 
2,000 Rupees left on the lst May, 1859, for expenditure during that 
month. The 750 feet ranning feet of the incomplete work, which were 
exposed to the action of the flood of 1858-59 sustained no damage 
therefrom, and caused a satisfactory action to set in—this, indicated by 
the elongation of the shoals under the Katjooree right bank previously 
eroded by floods, the lowering of the Mahanuddy shoals which previously 
had increased in height, and the enlargement of a channel between the 
two rivers, which was closing rapidly prior to the construction of the spur. 





No. 1930. 


Cory forwarded to the Government of India in the Public Works 
Department for information, in continuation of Docket No, 1929 of this 
day’s date. ; 

By Order of the Lieutenant-Govgrnor of Bengal. 
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PUBLIC WORKS DEPARTMENT. 


Estimate submitted by the Government of Bengal for the sanction of 
the Government of India, with endorsement No. 1929, dated the 


30th May, 1859, : 


LS tee PES Ni 











P Oxpers By THE Govz. oF 
ROPOSITION SUBMITTED FOR APPROVAL, : Tupi. 
ats Register No.,| Amount 
Description. Amount. P. W. Dept. sanctioned. 
Construction of a rough stone : 
“ Groyne” or Spur at Na-| : 
raj near Cuttack to regu-| Rs. A. P. No. 49 Rs. A. P, 
late the waters of the Ma-/52,164 0 0 "162,164 0 0 
hanuddy and Katjooree . 
Rivers, 





Remarks. 


OF the estimated cost the sum of Rupees! 


20,000 was allowed in the letter from the 
Government of India, Publie Works De- 
partment, No, 1837 of 28rd April, 1858, 
and a further sum of Rupees 30,000 was 
sanctioned in Secretary Lieutenant-Colonel 
Yule’s letter, No. 2712, dated 30th ultimo, 
a copy of which®has been furnished to the 
Officiating Chief Engineer, so that the 
amount remaining to be sanctioned is 
Rupees 2,164, Vide Captain Young’s letter, 
No. 218 of 11th instant and accompani- 
ments, submitted with Bengal Government 








Sanctioned in supersession 

of former partial sanctions. 
The Plan and Estimate 

returned, , 


‘Forwarded to the Govern- 
ment of Bengal as No. 4504, 
dated Qnd July, 1859. 

A. YULE, 


Seey. to the Govt. of India. 





endorsement, No. 1929 of this day’s date. 
., . 





No. 2542. 


Copy forwarded to the Accountant 
information and guidance. 


to Government of Bengal for 
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No. 2543. 

Cory forwarded, for information and guidance, to the Officiat- 
ing Chief Engineer, Lower Provinces, with reference to his letter No. 
218 of 11th May last, and the Plan and Estimate returned. 

By Order of the Lieutenant-Governor of Bengal. 





From Carrain C. B. Yous , Officiating Chief Engineer, Lower Provinces, 
to the Secretary to the Government of Bengal,—(No. 1249, dated 
the 13th June, 1859.) 
Sm, 

In continuation of the concluding part of paragraph 4 of my 
letter, No. 218, dated the 11th ultimo, regarding the Naraj spur, I have 
the honor to submit for the information of Government, copy of a letter, 
No. 21, dated the 20th idem, from Captain Harris, Surveyor of Cuttack 
rivers, reporting the further result of the spur at Naraj since January 
last. 





Prom Carratn J. C, Harris, Surveyor, Cuttack Rivers, to Caprain J. P. 
Beavtz, Superintendent of Embankments,—(No. 21, dated 20th 
May, 1859.) 


Sin, 


Wis reference to your No. fhe, dated 17th instant, I beg 
you will explain to the Chief Engineer, that the spur at Naraj has not, 
since January last, been exposed to action which could be productive of 
results of any kind. 

2. The cold weather level for a long distance above 2 Naraj and some 

















_ 


* 

‘distance below, is almost dead level, so that no more result could. be 
expected, than that which would attend the construction of a jetty in a 
pond, 
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8. Directly the river begins to rise, I will record most carefully 
the results of the action which may set in, and report periodically. 

4. The fall of cold weather level between Naraj and Cuttack, was 
in 1856 distributed between 3 short lengths, as A. B. in diagram, where 
natural weirs “ A” (in section of above diagram) of sand formed and 
cross the river, and in that year there was a dead level for 2 miles above 
Naraj and below it. Ido not know the precise level this year, but it 
does not differ essentially from the state of things which was found 
obtaining in 1856. Unless this. be explained to the Chief Engineer, it 
will doubtless be unintelligible to him, that I should have no results to 
report now. The water at and about Naraj in the cold weather forms 
practically a Lake. : 





Office Memorandum from Lieutewant-Corongt C. B. Youne, Officiating 
Chief’ Engineer, Lower Provinces,—(No. 7658, dated 18th April, 
1850.) 

Wiru reference to the memorandum from the Bengal Goverm. 
ment quoted in the margin, the Officiating Chief 

Februsgy ny ates oe Engineer has the honor to submit for the infor- 

* No. 1005 of 1859.60, ™M2tion of Government a report with Drawings,* 
showig® the progress made in the construction 
of the spur at Naraj up to the present time. 

2. The report by Captain Harris is very full and complete. It 
embraces the origin and object of the spur, the progress made, the effects 
obtained, and the results anticipated; and Captain Beadle, formerly 
Superintendingy Engineer, 3rd Cirele,- through whom the report was 
received, requests that it may be printed and circulated as a Volume of 
“Selections,” and in this the Officiating Chief Engineer concurs, 

8. Itis shown that the work was commenced in June 1858, and 
a length of 750 feet had been projetted before the floods of the year 
rendered“a temporary cessation of work necessary. By the’ end of the 
year it had been extended 1,425: feet, and before the floods of 1859, the 
spur had been extended to the sands of ¢) @pposite shore of the 
Katjooree, or a total length of 3,000 feet, and to a height equal to the 
dry weather level of the river. Since the rains the heightening of the 
spur has been carried on vigorously. 7 


is F2 
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4, The quantity of work done in 1858, including 60,000 cubie feet 
stone previously collected, was 4,35,000 cubic feet, and in 1859, 11,538,000 
cubic feet, and the average cost Rupees 1-12-6 per hundred cubic feet. 

5. The work set apart to be.carried on, during the current year, is 
the raising of the spur, increasing it to the full section, and the 
construction of front ‘and Tear aprons, and it is expected to complete’ the 
work within the amount sanctioned previous to the setting in of the 
rains of 1860. , 

6. The result of the spur, as evinced by the guage measurements 
made during the rains of 1859 as regards three high, floods, was to raise 
the Mahanuddy level in the first flood, thirteen inches; second flood, 
fourteen inches; and third flood, eight inches, as compared with floods 
of similar height in the Katjooree in previous years, and since the falling 
of the river, it has been ascertained that the bed and water lines of the 
Mahanuddy have been reduced in level eighteen inches. 

7. The spur appears to have answered Captain Harris’ expectations, 
and great eredit is due to him for the manner in which the work has 


been carried out. 
+ 
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& 
Report upon the “ Naraj Spur,” in course of construction at the head of 
the Mahanuddy Delta, by Capramy Joun C. Hasris, Bengal En- 
gineers, Cuttack, Ist February, 18 


1. Having been called upon to submit a report upon “the result 
“produced by the above work during the past rainy season,” as also 
upon “the progress made up to the present time in the construction of 
“it ;” and having been obliged in consequence to preparea set of drawings 
to illustrate these subjects, I avail myself of the opportunity, which the 
presence of these illustrations gives me, of extending the scope of my 
Report, so that in addition td thé information called for, it may contain 
a concise account of the origin, and object of the spur at Naraj and of - 
other interesting particulars regarding it. ° 

2. I shall follow my usual plan of addressing myself to the general, 
rather than to the professional, reader : looking to the former deriving 
some advantage from my attempts to render the principles involved in 


the work, the objects aimed at, or effects already produced by it, as 
ee Be, 6 eed be es 
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may be necessary for the introduction of mattér with which he may be 
supposed to be fully conversant. 

3.. When the spur was first designed by me in 1856, the principles 
Extract, Report Part 1. upon which the project rested, were not gene- 
Para. 89. “Of the results rally recognised. Though I personally felt no 
«, of odnstruction.of a weir® aoubt of their soundness, I could not do other- 


“such as I propose, I have 3 
‘Spoken ag certain, feeling wise than speak of the results of the work as 


“ them to beso; but this . 
‘is necessarily matter of problematical, and defer to the opinions which 
“eon ae Hisy “ate might be formed by other people, on the probable 
hesitation in advancing as yesult of carrying those principles into practise. 
Da titi Now, however, practical evidence of their correct- 
ness can be adduced, so they may be laid down as: matters of fact, not 
of speculation; I may, therefore, freely offer them for the consideration 
of the general reader ; and this I feel called upon to do with something 
more than ordinary minuteness ; inasmuch as it would appear, that the 
really simple principles involved in the project, have either been insuffi- 
ciently explained, or but imperfectly comprehended ; judging from the 
facts of countenance and opposition to my project having been met 
with in very equal ratios in professional quarters, and of funds for tife 
construction of the work having been supplied, at first, in a manner not 
calculated ,to i impress me with a high idea of the confidence of the Govern- 
ment in the ultimate success of the,work. Both of the above difficulties 
will be met by my fullowing tffe course proposed, one on which I will 
enter at once without further preface. 
4, The subject of my Report will I think be most satisfactorily 
treated under the subjoined general heads, 
1. Origin and object of the Naraj Spur. 
2. Progréss in the construction of the work made up to the end of the 
year 1859 ; and that prospected for 1860. 
8. Results of the incomplete work observed in 1859, and those 
prospected of the complete work, both the immediate and eventual, 
I will therefore proceed to consider the “Origin anp Opsecr oF 
THE Nanas Spur.” , 
5. Though the evils which the Naraj Spur is intended to counter- 


- 
* In my Report 1. I have styled the work a “ weir,* and thenceforth a * Spur”? Tt 
is a “ weit” to the Katjooree River, and a “ Spur” to the joint waters of that River and the: 
Mahanuddy.—Should 1 be charged with truckting to the Ropular prejudice against “* Spurs,” 
I must adinit the easier impeachment in this instance. s 
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act had been felt long previously to A. D. 1855; the very extraordinary 
flood of that year may be said to have originated the work named, which 
has been proposed as a means of regulating the distribution of flood 
volame in the two arms into which the Mahanuddy divides immediately 
after debouchure upon the Qelta at Naraj. Disarrangement of distribu- 
tion was first indicated by a Diagram of the flood of A. D. 1855, (Plate 
V. Report Part I,.on the Cuttack Rivers, or Plate VI. of this Report) 
which was compiled during that year froma most complete set of* 
observations made, and submitted by me to Government in evidence of 
the necessity of close investigation of the circumstances which had 
produced and might attend such disarrangement. Investigation was 
promptly ordered by Government to be set on foot, and was duly 
instituted during the following year. The results will be: found in my 
Report Part I., to which I would refer the reader for facts and arguments 
adduced during the course of the investigation held, confining myself 
here to quotation from that document of general conclusions drawn. 

6. In regard to the cause of one evil, viz. : the danger in which 
the town of Cuttack was proved to be, I have observed as follows in 
Report Part I. 

Para, 82. “The cause of existing danger, as I have said above, 
“is to be found in the town’s condition with respect to the Katjooree 
“river; the direct course, velocity, volume and direction of current, of 
“ which, each exerts almost its maximuth of evil.” 

My investigations had at the time been too limited to admit of my 
doing more than foreshadow the greafer evil, viz. the danger in which 
the districé stood, but the quotation of a note (page 44) will show the 
danger to have been understood, though its precise measure had not as 
yet been determined. ‘ 

“Tspeak solely with reference to its (the Katjooree’s) local effect 
“upon the town of Cuttack; the general tendency of the river being 
* towards enlargement Southwards 3; the desolation of the Pooree district 
‘moust eventually result unless precautionary measures are taken.” 

7. In the matter of remedy I have said “ Pata, 83, a common 
& remedy there is only one; an alteration of the distribution of the 
“ Mahanuddy’s waters, in such manner as to increase the length of the 

* Fortunately arranged for prior to the setting in of the floods, not under the hope 


of learning all that could be learnt of the highest flood ever known, but of learning some. 
thing of any kind of food whigh might present itself, 
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* path of the current of the Katjooree” between Naraj and Cuttack 
“diverting it the while from the revetment (wall of the town); and 
“to decrease its (the Katjooree’s) volume.” 

8. Ishall be found to have observed further that “ (Para. 87.) 
* By throwing an ‘imperfect* weir’ (or ‘Spur’) in the direction 
« ghown in Plate XXV. (of Part I. and again in Plate III. of this Report) 
“across the head of the Katjooree; and operating judiciously upon its 
“bed near Cuttack; the subjoined results may be reckoned on as 
“ certainties ; 

“1st. Improvement of the Mahanuddy’s bed due to mild scour 
“ throughout the rainy season. 

“nd. Discharge by the single stream (the Mahanuddy) working 
“ during low floods, of a greater amount of sandy particles than could be 
“effected by the two working together; and a consequent diminution 
“of the tendency of the bed of the main stream to rise, owing to deposits 
* taking place whilst the river runs at small velocities, 

“8rd. Enlargement of the channel of the Mahanuddy in its 
« passage over the Delta’s head, enabling it to receive during high floods 
“the extra volume for the discharge of which the scour. of its bed will 
* fit its lower portions. 

“4th, Thereby producing draught in the direction of the main 
stream tending to carry the path of the current in high floods consider- 
‘ably beyond Naraj before its division into the two branchest which it 
“takes; causing a lengthening of the path of current in the Katjooree 
“ between Naraj and the town (Cuttack) ; and operating Grorably upon 
* the direction of the same, (i. e. of the path of current). 

“5th, Changes in length and direction of the path of current, 
“ both of which-Ywould) effect reduction in local (flood) level at Cuttack; 
“and the latter, a diminution of the main causes of danger, to which 
“the town now stands exposed; previously shown to be the velocity, 
© volume, and (unfavorable) direction gt the Katjooree River. 

“6th. Independently of the indirect reduction of volume and 
* velocity due to te branch’s (Katjooree) practical departure from the 
“ main stream (of the Mahanuddy) lower down than it departs now, and 
“ consequently at lower level; a direct reductiof® due to the existence 
of the weir (or Spur).” 

* Vide Note, Page 1. + . 
+ “ Arma into which it divides” would have expressed my meaning better. 
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9th. In Report Part “I. mention is made of a 7th result 
prospected, which I quote here merely to show, that “ the diversion of 
“the current of the Katjooree from the revetment wall of Cuttagk,” 

- forming a part of the remedy suggested, was originally proposed 
for attainment by other ageney than that of the “ spur,” viz.; by 
“ brushwood operations,” and that it should consequently be struck out 
from the matter now in course of consideration. I quote this 7th result. 
“7th as a result of brushwood operations the entire silting up of the 
“ Katjooree’s channel running under the toe of the revetment wall and 
“the opening of a less objectionable one in the centre of the stream (or 
© yather river bed).” : 

10. The Naraj Spur, then, was originally designed ; generally, to 
“Jengthen the path of current of the Katjooree river between Naraj and 
Cuttack,” (that is to say, the point of impact of the current on the 
revetment wall at Cuttack) ; and to “diminish the volume of the flood 
in that river ;” particularly it was originally designed, to accomplish 
certain results, which having been mentioned so immediately above, 
need not be repeated. ‘ , 

11, Having devoted the above remarks to the “origin and object” 
of the spur, I would pass on at once, to a consideration of the “ principles 
upon which it was expected to act ;” but that what I may have occasion 
to say on this subject, will be so much more readily comprehended after, 
than before, certain remarks which I propose to make on the “ gauge- 
measurement of rivers.” -I have said previously that a diagram compiled 
from such measurements afforded me the first indications of that danger- 
ous derangement of level in the two arms of the Mahanuddy, which has 
since become established fact. This same Diagram I spoke of thus in 
my Report Part I. * 

“Para, 95. Lastly, I have to notice Table V. appended; the 
“standard of the movéments of the Mahanuddy and its branch (the 
* Katjooree) whence deterioration or improvement may be ascertained 
“at any future period.” 

12, The Diagram of gauge measurements of a river is, as it were, 
the pulse of a river’s system. I hope to show it to be not merely a 
hidden pulse, such as‘in a case of human ailmept would be indicative of 
disease to the mind of the medical man, and a mystery to the unprofes- 
sional ; but a pulse such as might be laid bare by the former to the view 
of the sick person’s relatives; the workings of which they may see into 
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. and understand as well as himself: a pulse by observation of which 
they might judge for themselves of the state of the patient; and by a 
comparison of the changes taking place in which, with those predicted 
. by the medical man, they might take a correct measure of the value of - 
his services ; and khow when to place a confidence which might assist 
in the saving, or when to withdraw it, to prevent the killing, of the 
object of their sympathies, When I assign to gauge measurements the 
important position in a river’s system, oceupied by the pulse in the 
human frame, I need offer no apology for the digression which I am now 
making, in view to pave the way to the comprehension of the subject of the 
Gauce Measurement or Rivers. 

13. It would appear perhaps at first sight, that the observation 
of rivers by means of gauges must bea very simple matter. I faney 
I hear it said, « Why, of course, the more water in a'river, the higher it 
“ will rise on a gauge, and vice vers,” and that “ where premises are so 
“simple, false conclusions could not possibly be come to.” On the other 
hand, when allowing the above general conclusion to he sound, I not 
only inform my reader that there is no “of course” in the matter, but 
that on the contrary I shall have occasion to show, that under certain 
circumstances the very opposite conclusion is as easily and as correctly 
deducible; he may be disposed to think, that the measurement of rivers 
by gauges, must be too productive of paradox to be worth the time spent 
on the consideration of their indications, 

It’ will save him trouble, if he incline at starting with me ona 
consideration of the subject, to accept as a fact, what experience hag 
proved to me to be the case, viz.; that so many circumstances invariably 
offer themselves for consideration in all practical cases of rivers, that 
conclusions are‘hot to be easily arrived at ; though if once drawn on a 
correct understanding of the circumstances obtaining in each case, there 
is no reason why they should not be substantially correct, and become 
extremely valuable, Be 

Ut, In the hypothetical cases of regular channels, I may readily 
and infallibly arrive at conclusions as to their movements, from the 
consideration of their simple gauge measurements ; or I may Pronounce 
certain conditions of river to be necessarily prodftive of certain levels 
on gauges; this is only so, because I am supposing cases of regular 
channels, in which the circumstances obtaining are regular in themselves, 
and clear of determination 3 but these conclusions are not such as I can 

- @ 
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apply off hand, as never failing rules for rivers having évregudar channels, 
saving ina general manner, and aa far as I can demonstrate that the 
movements of the regular and irregular channel partake of similarity. 
They are useful to me so far in aiding my judgment in respect to rivers, 
bat I must weigh evidence of all kinds, go into many and various 
circumstances known to obtain, and allow for many even which are only 
likely to obtain, ere I can reconcile the seeming paradoxes which often 
times present themselves in practice; and not until after so doing can I 
draw any correct and valuable conclusions. These, be it observed, 
cannot be, at the best, of universal application, Their applicability in 
each particular case, must depend more upon the correctness of the 
judgment and calculations of the applier, than upon the delicacy and 
accuracy of the theory to be applied. This is so in most matters; for 
instance, we are aware what strides the science of gunnery has been 
making during the last few months in England, but it is affirmed in 
respect thereof, that where the circumstances involved are so intricate, 
so constantly altered, and so difficult to be preconceived ; the practical 
working of its theory must always remain more dependent on the skill 
of the marksman, than upon all the science and ingenuity of the inventor 
of a new projectile or piece of ordnance. The apparently contradictory 
results which continually arise are only to be reconciled by one who 
combines a thorough knowledge of both the theory and practice of the 
science. So precisely with the theory of river measurement and its 
practical appliance. However let me not digress further. 

15. Referring to Plate X. let me suppose two 15-foot gauges to 
be set up at points A. and B. (vide Fig. 1,) in the bed of a regular 
channel or river of very great uniformity throughout, having an equable 
slope of 1 foot per mile. Let them be supposed to be 5°miles apart, and 
to have been adjusted to the 5 feet of fall between them, so that the 
gauge measurement of some small supply of water in the channel, or of 
the dry weather level in the river, (black shaded in Diagram) at each 
point, may be identical; say 1 foot on each gauge. Let me suppose 
too the manifestly possible cases, Ist of the measurement of a 5-foot 
supply of water in the channel, or of a 5-foot flood in the river, being 
identical on the two Qauges ; 2nd of the identity being preserved at the 
10-foot level; and 8rd after the failure of supply in the channel, or 
subsidence of the flood in the river, of the fall in the water level at A to 
1-foot, being accompanied hy the fall at B to 1-foot also. Further let 


. 
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this parallelism of measurement be supposed to obtain during a long 
period, and to be ascertained so to obtain at every rise and full of the 
channel or river. In such case the conclusion might safely be drawn 
that the gauge measurement formed an exponent of the movements of 
the channel or river, as infallible as could be desired. I started, be it 
remembered, supposing an uniformity in the channel or river, calculated 
on general principles to work regularity of rise and fall of surface level, 
and regularity of gauge measurements; I not only obtained regularity, 
but such regularity was observed to be maintained; and I had every 
right to conclude, not only that my river had acquired and maintained 
a strict regimen, but that my gauge measurements would have indicated 
change of circumstance, had it taken place. Now let me, referring to 
Fig. 2 suppose that after the identity of conditions (i. e. ofriver movements 
and of gauge measurements) prevailing for a lengthened period, it should 
be observed that with the water level at gauge C. (corresponding to A 
Fig. 1,) standing at its ordinary low of 1-foot on the gauge, the water 
level at D. should suddenly drop 2 feet below the © of the gauge at that 
point. In such case whether should I look for failure of the general 
law, or for alteration of circumstances in the river? In the former case 
how discard the very indicator of the change! I should prefer the latter 
alternative, and should look first for change of circumstance in the river 
bed. I need not look long; for but a moment’s consideration shows 
me, that it were physically impossible for the water level to have fallen 
the 2 feet below © of the gauge at D., unless the bed of my channel or 
river were to have been cut away to some point below it; unless in fact 
the bed were to have deepened from “a, b. ec.” toad. f? Further 
consideration will, as I shall shortly show, lead to the conclusion that 
excessive volunge thrown into the channel or river from some extraneous 
cause, can alone account for the change effected. Thus gauge measure- 
ments will not only have clearly indicated the fact of change, but will 
have pointed to the particular change effected in the channel or river, 
and to the cause of the change iiroight about. 

16. It would seem on general principles, that the deepening of 
the river’s bed from “a, b. 0.” to“ ad, £” would, (other conditions 
remaining unchanged, as we must suppose them ¢e be) by increasing the 
slope of the river, add to its discharging power both at C, and D, The 
discharge then at the former point must be greater from some cause or 
other at the 1-foot level on the gauge, than if had been previously 3 and 
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a volume must pass D, at a level 2-feet under © of the gauge, excessive 
of that discharged at 1-foot on the gauge before the change had taken’ 
place. Thus though, as I have previously allowed, it isa fair general 
conclusion, that “the more water in a river the higher it will rise on a 
* gauge and vice versa,” it appears from what I have said above to be 
an equally simple and correct one, that “the more a river deepens its 
“ped and the lower the level of its surface falls, the more water can it 
“ discharge at any given level on a gauge.” These two conclusions appear 
paradoxical, but the paradox is but a seeming one. In the case last 
supposed my river, at a level 3 feet inferior to that which it was supposed. 
first to have, has been proved to be capable of carrying off more water 
than when at the higher level because its bed had been cut away and 
lowered. It will be seen from the above, that a person who should 
adopt the single general conclusion first allowed, regardless of cireum- 
stanees obtaining at the time of adapting his conclusions, might err 
egregiously in supposing the river at its altered level to be discharging 
less than it had done previously; whilst another impressed not only 
with the value of general conclusions, but the bearing of circumstances 
upon their formation, would form a correct judgment as to the relative 
discharges in both instances. Who then can deny the practical 
advantages to be gained from simple gauge measurements of rivers, 
which I have shown to be capable: Ist of “indicating the fact of change 
« in rivers’ states and movements ;” 2ndly of “ pointing under some cir- 
* cumstances to the particular change produced,” and 3rdly of “ guiding 
“indirectly to the cause of the change observed ?” 

17. Again, referring to Fig. III. 1 may observe that precisely the 
same reasoning as that used above, will lead to the formation of the 
correct conclusion in the opposite case of a river silte¢.up in its bed 
from “a, b.e.” to “a. e.g.” viz.; that “however true it may be, that 
« the discharge in a river is proportional to the height on a gauge, that 
“very height may be under some circumstances an indication of the 
“silting up of the bed; anda ground of argument in favor of diminution 
“ of discharge rather than increase,” . 

18. I might multiply cases upon cases of “seeming paradox” but 
the instances above géven will suffice; and I will therefore request my 
reader, to direct his attention to an hypothetical case of another kind, 
I would suppose 2 vivers- sof equal s section at the head, but in other 
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having sections of bed a. d.f. and a.e. g.; to be connected at their 
heads and to be supplied with something more than double the volume 
of water calculated to raise the level inariver such as A. B., to 10 
feet on each of its gauges, at A. and B. Owing to the relatively 
superior and inferior slopes of bed obtaining respectively in the last 
named rivers C. D. and E. F., the water line of the rivers, if they were un- 
connected, would stand in the former, at (say) 9 feet at C., and 7 feet on 
the gauge at D.; and in the latter river, at (say) 11 feet at E., and 13 
feet on the gauge at F.; but in consequence of the connection at the 
head which I have supposed, the water level at that common head would 
stand probably at about the level which half the volume, would rise to 
*in the river A. B., viz.; 10 feet on the gauge; the measurement of the 
deeper river C. D., would probably be 8 feet on the gauge at D.; and 
the level at F. of the river E. F, would probably be as high as 12 feet 
on the gauge at that point. The discharge of the river C. D. would 
manifestly be considerably greater than that of the river E, F. Nowa 
consideration of merely the facts, Ist of “the gauges D. and F, being 
set up at precisely the same level, and at precisely the same distance 
from the common head,” and 2ndly, of “the gauge reading at D. being 
8 feet, whilst that at E, was 12 feet ;” might lead to the conclusion 
(which cvteris paribus would be a correct one) that the river E. F, 
contained the larger volume; a conclusion which would be directly 
opposed to fact: whereas a consideration of the above facts in connection 
with the circumstances obtaining in both channels would certainly lead to 
the opposite and the correct conclusion, viz. that the discharge in the 
river C. D. is greater than that in its fellow. 

19. I trust I have been enabled to show from the remarks made 
upon the above hypothetical cases, not only that conclusions as to the 
state and movements of regular channels, or rivers of uniform character, 
may be readily and infallibly arrived at from the consideration of gauge 
observations and vice vers; but that, “these conclusions may be applied 
successfully to the cases of ordinary rivers if due judgment be exercised 
the while, I will therefore proceed to apply the above principles to the 
case of the Mahanuddy, without further explanation, 

20. As [have said previously, a Diagrameof these useful gauge 
measurements, the value of which I have just descanted freely upon ; 
first indicated to me the disarrangement of level in the two arms of the 
Malanuddy river, the particular case of which will be seen in'the sequel, 
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to be parallel to that in Para. 18, of the two rivers C, D, and E. F. 
connected at their heads C. and E. The main difference between the 
actual and hypothetical cases will be found to lie, not in the difference 
of circumstance obtaining in the real and supposititious rivers, but in the 
fact of the real gauge observations of the Mahanuddy and its arm the 
Katjooree, having been made at points distant respectively 9 and 6 miles 
from the point of departure of the latter from the former river; whereas 
in the hypothetical case I have supposed the distances of the gauging 
points from the common head to be identical. Requesting my reader to 
bear in mind the position of the gauges in the two arms of the Mahanuddy 
river, I will endeavour to place before him the indications of the states 
and movements of those rivers which the Diagram (Plate V. Report °® 
Part I. Cuttack Rivers or Plate VI. of this Report) of gauge measurements 
of the Mahanuddy and Katjooree conveyed to me. I will do this, step 
by step, precisely in the order in which the indications originally fell 
under my own notice; and I will follow them up to the conclusions 
which I came to, and which, I would observe, were found strictly in 
accordance with subsequently ascertained fact. 

21. The first fact presented to my notice as early as the 24th 
June, 1855, was that “ the lowest level of the Katjooree river (attained 
on date named) was 4 feet lower than that of the Mahanuddy on the 
opposite side of the town of Cuttack.” Now the lowest level of the 
Mahanuddy at Naraj (the point of departure of the Katjooree (or the 
common head, as it were, of the two arms treated as independent rivers) 
was found to be 12 feet superior to that of the Katjooree, or 8 feet 
superior to the Mahanuddy, at the points at which they were respectively 
gauged. From this it appeared, that the fall of the cold weather stream of 

12 feet € 2 ft 4 
6 miles distance between the gauges =) pie ecm! 
and that the fall of the cold weather stream of the Mahanuddy 





the Katjooree was 





8 feet 8 fi an 

(; miles distance between the gauges =) t. p- mile; 
that the one river had in fact more than double the-fall of the other in 
its dry weather water line. Now looking to the routes to the sea of 
the two rivers, being ef very similar lengths (a fact calculated to produce 
similarity of regimen), I first argued that some disarrangement or other 
in the regimen of one or both rivers must have been effected. The head 
of the Katjooree was believed to have been unduly enlarging of late 
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years, and I thought therefore that the chief disarrangement would 
more probably be found in that river than in the Mahanuddy. I next 
conceived that such disarrangement of the one river would necessarily 
produce disarrangement in the other; and thatthe disarrangement would 
ptobably have taken place in both, though toa greater degree in all 
probability in the Katjooree than in the Mahanuddy river, Viewing the 
circumstances of slope in the 2 rivers in another light, however, it 


the species of section found to obtain in Delta rivers, (viz. one in which 
the slope decreased gradually from the head of the Delta towards the 
ocean) : and on the other hand it seemed that the slope at the head of 


terminate at the sea; and would therefore be an unusual slope to obtain 
at the Delta head; an unnatural one altogether. On this second view, 
the disarrangement of the ‘“Mahanuddy by being silted up, appeared a 
safe conclusion ; but it did not Seem necessary that the Katjooree should 
have deepened out, saving inasmuch as deepening of the Katjooree 
might follow as.a necessary consequence the silting up of the Mahanuddy 


consideration of the fact brought to notice by the gauge observation of 
the 24th June, 1855. Both presented grounds for a conclusion as to 
derangement having taken place, but the one inclined me to a belief 
that the deepening of the Katjooree was the great change which had 
been effected, whilst the second and more careful view, convinced me that 
whether or not deepening had taken place in the Katjooree, a silting 
up of the Mahanuddy, near its head, had indubitably occurred, 
therefore adopted the assumption that the bed of the Mahanuddy had 
silted up, and that most probably a deepening had been in operation in 
the Katjooree river. 

22. As nothing more could be gleaned from observation No. 1, let 
me Dow move on to the consideration of the nextfact presented to notice 
by the Diagram, viz. that «on the 8rd July, the levels of the two rivers 
were identical ; standing the while 93 and 54 feet above the: dry 
weather levels of the Tespective rivers.” To what conclusions did this 
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fact lead me in connection with the assumption drawn? In the absence 
of any gauge observation, made simultaneously at Naraj, I had no 
farther light thrown by this fact No. 2, upon the precise slope which 
might attend a state of perfect regimen in the pair of rivers; but one 
very important conclusion I was enabled: to draw, viz. that their disar~ 
rangement from that state of perfect regimen must have been on a very 
large scale indeed, as I will now explain. Whatever might have been 
the regimen slope of the pair of rivers (such slope bging somewhere 
between the limits of 2 feet and 1 foot per mile, which I set in the last 
para.) from which regimen slope the dry weather levels might have 
varied, (as evinced by gauge measurements of the rivers) when containing 
a paucity of water in their channels; such regimen would have been 
returned to by the rivers, on their channels being filled, even by a very 
small flood indeed, under any circumstances saving those of a silting up of 
one of them to such extent that free communication could not take place. 
According as the regimen slope of the rivers might have been 2, 1} or 
1 foot per mile, so would the level of the Katjooree at the gauging point 
at Cuttack have been (9 miles — 6 miles = ) 8 times 2, 14 or J, (i.e. 
6. 44 or 3 feet) higher than the Mahanuddy at the point at which it had 
been gauged. When the two rivers containing floods sufficient to raise the 
one 94 and the other 54 feet above its dry weather level, were found to 
have, instead of this difference, an identity of level, at points respectively 
6 and 9 miles from their points of separation; when in fact the lines of 
the two rivers’ floods: crossed each other high up in the Diagram, it 
became manifest to me that the silting of the latter river here alluded 
to, must have proceeded to very great lengths indeed. 

23. Accepting this assumption of alarming silting of the Maha- 
nuddy (drawn on fact No. 2,) let me pass on to note the next fact 
presented to notice by the Diagram (fact No. 3,) viz. ; that “on the 9th, 
16th and 29th July, culminated certain floods of 16, 234, and 82 feet 
above the Katjooree dry weather level; floods of various levels each 
higher than its predecessor; and that the differences of level in the two 
rivers were severally 34, 5, and 6 feet on the occasiohs named.” From 
this sct of facts most important deductions were drawn, Ist. During a 
state of a maximum “lood, ‘such as prevailed on the 29th July, the 
communication of both rivers must necessarily have been the very freest 


possible, and, under the circumstances, it was impossible that the regimen 
Sh ae Pa i er eS eee 
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( a», § fect difference in level between the two rivers =? feet 
Difference between the distances in miles betweon the am) 
per mile. . 2nd, the regimen slope in low floods being necessarily less 
than that in larger ones, owing to the fall to the sea being less in the 
Jower flood ; I was enabled, referring back to a previously established 
fact. (No. 1), not only to increase my faith in the soundness of the 
deductions which I had drawn from it, but to carry deduction farther ; 
inasmuch as knowing, with fact No. 3 before me, what fact No. 2 
failed to inform me upon, viz. that the regimen slope of the Katjooree, 
in all states but one of highest flood, was necessarily less than 2 feet per 
mile, I could in consequence draw a conclusion as. to the deepening of 
the Katjooree, previously not. warranted, 

24, I shall now pass on to the consideration of the next fact 
(No. 4,)epresented to notice by the Diagram, viz.; that “on the subsi« 
“ dence of the flood, the two rivers stood on the 10th August, at 2 common 
“level, one foot higher than that at which they had stood together on 
“the 2nd July.” Now from this fact the important deduction was drawn, 
that during. the high flood of July the disarrangement of the two 
rivers was materially increased, as evidenced by the lines in the diagram 
expressive of the comparative rises and falls of the two rivers, crossing at 
a higher level than they did before the flood, 

25. Again, the consideration of another fact (No. 5,) viz. “of the 
“lines in diagram crossing again at this lest common level, on the 2186 
“ August, when another flood was rising ; and of their crossing for the 
“third time on the 30th September, precisely at this common level, when 
“the flood was falling ;? not only established fully the correctness of the 
conclusions which I had drawn from fact No. 4, but offered a most 

. satisfactory proBf, that gauge measurement of rivers entirely disarranged 
in their levels, and under very complicated circumstances ; might be as 
implicitly relied on as certain indicators of the circumstances obtaining 
in them, as they could be in the case of the most regular channels, 

26. Lastly I will notice a fact (No. 6,) presented for consideration 
by the diagram, viz. that “in between the 20th and 30th October a 
‘small flood raised one river 1} feet, and the other 34 feet,” which, being 
impofeible under cireumstances of free communication between the rivers, 
confirmed the correctness of the conclusions come to previously, 

27, Thus I have shown my reader (at least I trust so) that the 
consideration of ore simple diagram costing ‘the Government only” the 
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few rupees which I had oceasion to expend in preparing and setting up 
a wooden gauge, enabled me aé once to predict, with what appeared to 
me perfect certainty, and has since been proved to be perfect accuracy, 
all I now care to have learnt of the disarrangement of the-levels of the 
Mahanuddy and Katjooree rivers, from costly surveying -operations 
oceupying several years: I need sy nothing further in order that the 
value of gauge measurements of rivers, may be as fully appreciated as 
they deserved to be; so I will bring these somewhat lengthy remarks 
on the subject to an end, and pass on to the consideration of the 


Prrvcieies on woicn THE NarasJ Spur WAS ORIGINALLY PROPOSED FOR 
CONSTRUCTION. 

28, The principles were simply these: Ist that “by placing it 
judiciously, in a position favorable to its own stability, it shopld have 
the opportunity of acting as it was intended to do.” 2nd, that “the 
action should be such as, by annibilating the draught down the 
Katjooree, in the dry season, obstructing it very materially in low floods, 
and to a limited extent in high ones; would produce in the Mahanuddy 
a draught corresponding at all times to that existing in the Katjooree: 
an action in fact which would lead to the then present conditions of the 
two arms of the parent river being completely reversed.” 

29. Were I to write any number of pages on the subject, I do not 
think I could set forth a whit more clearly than I have done in the last 
paragraph, the principles on which this “ tentative* process” rests. In 
the matter of what its adoption was to lead to, there could be no diffi- 
culty in determining. Whatever was in the Katjooree had tobe brought 
to pass in the Mahanuddy and vice vers’. In the dry season all the 
water of the parent stream found its way into the Katjooree ;+ none 
into the Mahanuddy. The spur would at once force the whole into the 
Mahanuddy and allow none to enter the Katjooree. In low floods 
the communication of the parent, river with the Katjooree, was free as 
could be; and that with Mahanuddy arm considerably obstructed. The 
spur would at once decrease and increase respectively, the degrees of 

* The process has been aptly termed by Colonel Baird Smith the “tentative process,” 
in the valuable and encourafing letters which I have received from time to time from him 
on the subject of the Naraj Spur. To the oflicer named 1 am indebted for the suggestion 
ofa front and year apron to my work, and I take the present opportunity of acknowledging 
obligation to him in this and other less important respecte. 


‘# Though this was not actvally the case in 1855, it was so in 1857, when the bed of 
the Mahanuddy was completely dry at Kukkur, (which place see in Plate IIL) 
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freedom of communication, in such manner as to completely reverse the 
conditions, In high floods the draught was somewhat excessive in the 
Katjooree. The spur would at once cause the excess of draught to 
obtain in the Mahanuddy. The volume of the water discharged by the 
Katjooree had in the course of some years become greater in proportion 
to tlfe capacity of its branches, than was the volume discharged by 
Mahanuddy compared with the capacity of its branches. The spur 
would in the course of some few years reverse these conditions too-—why 
should it not ? 

80. Generally speaking ; circumstances productive of excessive 
volume in the head of Katjouree bad caused disarrangement, Generally 
therefore any work which would throw an excess into the Mahanuddy 
was the work required. The spur was wanted—acting upon the 
current of the main stream, which was found shortly after entering the 
gorge between the Dawakote and Sydessur Hills (vide Plate III.) to 
split into divisions taking directions indicated by the “lightly dotted” 
arrows, the spur could stave off the division for awhile; and by giving 
to the divided lines of current directions such as the arrows “ darkly 
dotted” in Pl. IIE., could add to the volume entering the head of the 
Mahanuddy arm and diminish that received by the Katjoorce. It could 
not only do this by decreasing the length of the path of the current in 
the Mahanuddy and increasing the same in the Katjooree; but also, 
while leaving the current of the former its very fullest play, by placing 
itself as an obstacle, to break up and scatter the force of the latter, and 
to impede considerably, though not to arrest, the latter’s start for the 
Bay of Bengal from the point of its departure from the parent Maha- 
nuddy, 

31. Or, again referring to gauge observations, whatever was 
observed on the Katjooree gauge had ¢o be produced as much as pos- 
sible on the Mahanuddy gauge and vice versd. The dry season level 
of the Katjooree was low, and that of the Mahanuddy high. The spur was 
to produce a heightening of the water level on the former gauge, and 
a lowering of the same on the latter. —The lines in the diagram Pl. VI. 
expressive of the comparative daily rises and falls of the two rivers, were» 
found to intersect one another in a far from low flood state. The spur 
was called upon, at first to bring down the level at which these lines 
were found to intersect as low as possible ; and i in course of time to prevent 
their intersection taking place at all, saving ‘as an effect of certain new 
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conditions imposed by it (the spur) the bearings of which will be 
explained hereafter in a more suitable place. 
I will now briefly notice the 


ProGkess MADE IN THE CONSTRUCTION or THE Naray Spur uP To THE 
END OF THE YEAR 1859. moe 


82, Having in Plates I. and II. shown by longitudinal and trans- 
verse sections, the dimensions given to all the various portions of the 
work ; haying marked on these sections lines dividing them into portions, 
and having lettered such portions so as to make them expressive of the 
periods during which they have severally been constructed ; having in 
fact made these sections tell, as far as possible, the tale of the work’s 
construction, there is but little left for me to say; a few general remarks 
however may perhaps be capable of being made on this subject. 

$3. The Naraj Spur was originally commenced in 1856, As 
soon, however, as a few thousand feet of rough stone had been collected 
and placed in the position indicated (by the black shade) in Plate I,, 
work was ordered to be suspended, and it was not until June 1858, 
that it can be said to have been practically put in hand. Ere the floods 
of the year last named rendcred a temporary cessation necessary, a length 
of 750 running feet had been projected from the right bank of the 
Katjoorée ; and between the subsidence of said floods and the end of 
the year 185%, a further length of 675 running feet was run in; making 
the aggregate work of the year the construction of 1425 running feet of 
spur, raised to the irregular section shown in Plate I. In 1859 the spur was, 
before the floods set in, carried across from the termination of the work of 
1858 to the opposite bank of the Katjooree; giving a total length to the 
work of 3,000 running feet. The portion of the work executed before the 
floods of the year 1859, may be seen from PI. I. to have been raised only 
just above the cold weather water level of the river, and Plate II. the 
outlines of the figures in which indicate the sections to which the 
breadth of the work has been increased, up to the end of the month of 
November 1859; also shows, by lines marked on the figures which it 

® contains, the sections to which the work had advanced at various points 
at the time of the floods of 1959 setting in. 

‘wo small pieces of rear apron aggregating a length of 860 running 

+ feet were also placed in position before the flood of 1859 ; they were run 
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made 4 feet. thick. Their positions are not indicated in Plate I, but 
they are shown in Figs. 12 to 19 of Plate II. After the floods of 1859 
the strengthening of the work done previously, was set on foot and the 
heightening of it proceeded so vigorously that by the middle of November 
the spur was carried right across the river, to a level above that of the 
watef in the latter, and thus a head of 2 feet of water was produced. 
above the spur as shown in the Figs. of Plate I. Up to the end of the 
year 1859, the spur attained the height indicated in Plate I. 

84. The amount of the work done and cost thereof I tabulate below. 





Cubie feet off 














Year. et prone | Expenditure. Remarks. 
spur. 
1856, 60,000 435 6 9 A deduction of 10 per cent. has always been 


made from the “boat measurement” of the stone 
1858. 8,75,780 | 8,846 14 10] and the reduced amount. been reported. The cubi- 
cal content “measured in the work” would give 
1859. 11,583,156 | 19,026 6 }/ much more stone than the amount shown here, 











BoA Py 
Total. | 15,88,936 {28,308 11 8) Average rate per 100 cubic feet, .. 1 12 6 

















In the above table has not been included the cost of tool: wder, 
&c. &e., supplied from the Ordnance Department, which would add to 
the rate; but on the other hand it includes the whole cost of tools 
supplied by this Department, a portion of which may be eventually 
transferred to other accounts ; so that the rate* at which work has been 
executed may be taken at that given in the table, 

This low rate obtaining has materially influenced the 


Work pProspecteD For 1860. 


35. I must preface this subject by a few remarks upon the past 


~ 

* That the portion of the work done has been executed at so small a cost has been 
owing to the untiring energy and excellent arrangement in all matters displayed by my 
invaluable assistant Mr. Supervisor J. McMillan. Few Earopeans would have been’ able 
to show, as Mr. McMillan haa on one occasion last month, a muster roll of 1001 natives 
of this province or to work them to their own satisfaction and to that of his own superiors. 
On the Naraj works men come when they like and go whef they like. It is not even 
proclaimed by beat of “tom tom” or otherwise, that they are wanted at Naraj. The 
strengest and best men receive but their two annas per diem. No“failure of the harvest 
drives the people to the work, for the past season has been s most favorable one. So the 
facility found in obtaining labour can be the result only vf one simple fact tc which I need 
not point. G 2. 
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Para, 900 “ Assigning to the former the section, 


which on a late tour of inspection the superinten- 
dent of embankments recommended for adoption, 
or dimensions of 
Breadth of Lip, . “ 
Front Slope, . Stol ,, 
Rear Slope, ... . Stool ,, 

“ And the average height being 13 feet. and the 
average length being 4,900 feet the cubical content 
“of the work may be taken at 3,950,000 cubie fect 
“and the cost Rs. 98,750, at a rate of Rs, 2-8 per 
“100 cubic feet, at which I have little doubt the 
“work could be substantially executed.” 


» 20 feet 









history of the spur. It will 
be seen from the marginal 
extracts para. 90 taken from 
my Report Part I. Cuttack 
Rivers, that the dimensions 
originally assigned to” the 
work were as follows. 
Breadth of Lip... 20 feet 
Front Slope,... 5 tol ,, 
Rear Slope,... 8 tol ,, 


Giving as the estimated cost 39,50,000 at 2-8 per 100 cubic feet— 
98,750 Rupees, but that the dimensions which I personally thought neces- 


Para. 91, I should have every confidence in 
“reducing the dimensions named above and giving 
“ front and rear slopes of 2 to 1 to, and 1 to 1 res- 
*pectively, in which data the cubical content of 
“the work becomes reduced to 25,16,000 cubic fect, 
“the cost to Rupees 62,900,” 


Giving as the estimated cost 25,16,000 at 2-8 per 100 cubic 


62,900. 


86. Neither of these plans or estimates was in the first 


sary were much less, vide mar- 
ginal extract para. 91, viz. 5° 





Breadth of Lip, ......4. 20 
Front Slope,......... 2 to 1 
Rear Slope, ......... 1 to 1 
feet Rs. 
instance 


sanctioned ; but at the recommendation of Colonel Arthur Cotton, a sum 
of Rupe 20,000 was placed at my disposal in May 1858, to commence 
a work or works of some kind or other calculated to improve the condi- 
tions of the two arms of the Mahanuddy. In January 1859 a further 
grant of Rupees 30,000 being promised, a revised estimate was submitted 
to Government, for a work which should cost 40,000 or thereaboute. 
The opportunity was taken of introducing into the design front and rear 
“ aprons.” * ° 

37. The general dimensions of the revised project were designed 
as follows with particular reference to the limit of expense assigned, 


Breadth of Lip, 
Front Slope,...... 
Rear Slope, .....:0 6 seeseeeeee ec seaees 






Breadth of fgont apron equal to the height of spur. 
~Ditto Rear ditto 4 times ditto ditto, 
Thickness of both aprons 4 feet. 


. r 
* Suggested to me by Coloncl Baird Smith as mentioncd in note to para. 28, 
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The cubical content of the work proposed was as follows :-— 
Body of work,.... steeseeeseseeess — 9,60,000 









Front apron, .. strseeeee  2,40,000 
Rear apron,...., tttresrteesesssecsess — 8,16,000 

» 
Total,...... 20,16,000 





Substituting 2-4 per 100 cubic feet, as my rate, in lieu of 2-8 as in first 
estimate. I obtained the estimated cost 20,16,000 at 2-4 per 100 cubic 
feet 49,680 rupees, 

= 88. In order to reduce the estimate to the sum shown above, it wag 
necessary ‘in designing the work, to make it taper off from the right 
bank, to no higher than the water level on the opposite one; in lieu of 
being carried across at a dead level from one side of the river to the 
other, as it was originally intended to have been, 

39. The above being the history of the spur, the prospects of the 
work in 1860 become bounded by the amount of (Rupees 50,000— 
Rupees 28,000) Rupees 22,000, the balance which I have in hand for 
expenditure during the year: and setting aside the 17 or 18,000 which 
must be spent on the front and rear aprons the height to which I can 
raise the work is limited to that which an amount of 4 or 5,00dRupees 
will defray the expenses of, Under these circumstances thé” work I 
prospect for the current year is “the construction of the aprons” (front 
and rear) and “the raising of the body of the spur,” as nearly as possible 
to the level (or rather set of levels for the work is designed in steps) 
shown in Plate I. as the « section for completion before the flood of 
1860.” 

40. Itis Satisfactory to be able to state in this place, that I have 
every hope of being able not only to complete the work to the section 
now proposed, with the funds placed at my disposal for the purpose, but 
well within the time by which it would be desirable to haveit done; viz. 
before the flood season of this year sets in. In this hope I will close 
this branch of the subject. under report, and proceed to show the 


Resvits oF THE INCOMPLETE WORK OBSERVED IN 1859, 
- 41, In my letter No. A. of the 7th January, 1859, I have already 
reported as an effect of the « brushwood operations” on the .Katjooree, 
a considerable silting up of the bed of that river; it is necessary to make 
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allusion to this statement here, lest the Naraj spur might be supposed ~ 
to have accomplished more’ than it has really done; which I should be 
as sorry for as that what it has accomplished should fail to be fully 
recognised. 

42.. The measure of the improvement effected By the “ brushwood 
operations” may be readily taken from Plate VII. When the river’s 
bed was generally deep as in 1855, vide Pl. VI. the dry weather level 
fell as low as 94.92 above my survey datum ; and after the bed had 
been raised by the “ brushwood operations,” or up to the time of the 
spur at Naraj being put into condition to work at all, (i, e. just prior 
to the rains of 1859,) the dry weather level of the Katjooree had been 
raised to 97.80. No other conclusion can be drawn from the comparison 
of these two levels, save that the Katjooree bed had silted up (97.80— 
94.92—=nearly) 3 feet in between the floods of 1855 and 1859, This 
was due to brushwood operations, not to the “spur.” To the “ brush- 
wood operations” was due, the improvement whence it results that the 
lines expressive of the “ daily rises and falls” in the Mahanuddy and 
Katjooree intersected each other at a low level on the 1st June, 1859, 
(vide Pl. VII.) in the way I said in para. $1, that they snould do in 
the first stage of improvement. To the “ brushwood operations” is due 
ina measure the parallelism of movement of the lines of the two 
rivers which in Plate VII. is so striking as compared with the want of 
parallelism in Plate VI. 

43, Whatever changes may be found to have been effected in the 
Mahanuddy and Katjooree rivers since the setting in of the rains of 1859, 
the “spur” shall have due credit for effecting, providing they be such 
as it is manifestly calculated to bring about, and*such as are not likely 
to have been effected by any other change-producing agent. 

44, Before going into the results of the “spur,” I will anticipate: 
and explain the cause of one of those seeming paradoxes which, I have 
said, arise in the gauge, measurements of rivers, and which will break 
upon the reader sooner or later-certainly, and perhaps at first sight of 
the diagram of the floods of 1859 (Plate VII). ° 

In para. 31 of this report I have said that the “spur” was called 
upon to “ bring down ‘the level at which these lines (those expressive of 
“ the daily rise afid fall of the two rivers) intersect, as low as possible 
“and in caurse of time to prevent their intersection taking place at all 
Repti p clg a PR I atte oy nae nn Tita eran need heat kta ana) tie 
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“ bearings of whieh will be explained hereafter in a more suitable place,” 
It would seem that the suitable place is now reached, for I have at this 
Point to draw the attention of my reader to the fact of a change of 
circumstance having been introduce, in the beginning of the month of 
October 1859 ; owing to which change, the movements of the two rivers 
as indicated by the diagram must, unless care be used, be judged of by 
an entirely new standard of comparison. I allude to the fact that during 
the period intervening between tho Ist day of October, and the middle 
of November, 1859, the spur at Naraj was heightened to an extent which 
raised the. water about the weir supplying the Mahanuddy, 2 fect and 
more higher than that below the Spur supplying the Katjooree, Up to 


October can be compared with neither those taken before that date in 
the same year, nor the measurements taken in any previous years ; unless 
indeed allowance be carefully made for the effect due to the alteration of 
cireumstanees noted above. The seeming paradox which J am about 
to anticipate is this: A hurried and Wrong conclusion might be come 
‘to, that as the lines in diagram (Plate VII.) expressive of the rises and 


portion.® Ty may make my meaning clearer Possibly, to Suppose a case, 
though an impossible one, in which the comparison of all the Parts of 
the diagram might be made without “any allowance for alteration of 
cireumstanccs ; viz. that of “ the temporary removal of ‘the spur.” In 
such’ case the head of 2 feet would be Temoved in the course of a few 
hours, the result being the upraising of the Katjooree level, and the 
lowering of that of the Mabanuddy, so that the lines in diagram instead 
of intersecting at all, would remain completely Separate. Thus it will 
be scen that the paradox which I anticipated, is but a seeming and per- 
fectly intelligible one; and that though the diagram of 1855 ‘is net one 
*j 1 
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calculated to remain, what it has hitherto been, a very easy standard of 
comparison, yet that it is still a standard to which reference may be 
made henceforth, if due care be taken, to allow for the effect of the head 
of water acting above the spur. As after the clearance of the Maha- 
nuddy may have been effected, I contemplate the lowering of a portion 
of the spur, in such manner that no head of water shall exist in the dry 
season (in which case the diagram of 1855, will revert to its position of 
an casy indicator) I think, it would be unwise to substitute any other 
for it as a temporary measure. 

45. LI will now make use of it, to the extent to which I have said 
it may be used without allowance of any kind on account of altered 
cireumstances, viz.; to compare with it, the movements of the Maha- 
nuddy and Katjoorce, during floods of 1859, prior to October; or rather 
I should say, I will compare the relations of the surface levels of the two 
rivers, which obtained during 1859, prior to the month of October, with 
the relations which obtained at corresponding levels in 1855.* The 
former are shown in Plate VI., only at the levels, at which the floods of 
the two sivers happened to be, at the same hour once per diem; but 
during the flood season of 1855, hourly measurements were taken, and a 
mass of observations was made from which I compiled tables 16 and 
17 Report, Part IL, showing the precise relations between the two 
rivers at all variations of level ; and it is to one of these (Table 17,) that 
I shall refer here, as it gives in a more detailed form, the information 
which is conveyed in Plate VI. in a general form only. 
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From this Table, (vide copy, Table 3 in Appendis,) I have made 
the calculations given in the Table subjoined; to the 8th column of 
which I would now draw attention. It appears from this table, that 
during the 3 large floods of 1859, the surface level of the Mahanuddy, 
(at the point at which it has always been gauged at Cuttack,) was 
raised by some cause or other the subjoined heights above the levels, 
which corresponded in the Mahanuddy in 1855, to the heights obtain- 
ing this year in the Katjooree river, during these 5 high floods, viz. : 

In Ist flood 1.08 feet or 18 inches, - 
In 2nd ditto 1.16 feet or 14 inches, 
In 8rd ditto .65 feet or 8 inches, 

Nothing could have effected this increased level, but excessive 
volume being forced into the river, and nothing but the spur could have 
forced that extra volume in. I italicise the word “ forced,” to give the 
fullest expression possible to what I believe to have been the case, Viz. ; 
that the levels of the 2 first floods were unnatural ones ; levels which could 
not be maintained ; because, though the Necessary consequences of extra 
volume on its first. production by an extraneous cause, they were conse- 
quences which could not continue for a lengthened period, inasmuch as 
such extra volume will and does find a return path to its natural level 
by deepening or widening the channel, or escaping in some way or 
another. That the last and largest flood of the season (vide Plate VII.) 
should have produced the least extra level at Cuttack, I can account for 
by finding, since the dry season has set in, that both the bed and water 
lines of the Mahanuddy have fallen 18 inches (vide Plate VIII.) In 
my report of the fact of the last flood having only caused 8 inches rise, 
whereas previous floods had caused respectively 13 and 14 inches, I ex- 
pressly predicted such change being found to have taken place; and it 
is now certain that the change has been found. That such change could 
be effected by extra volume forced into the Mahanuddy, there can be no 
doubt; but it may be necessary that I should show how it could be 
forced in by the “spur,” so I will saysa few words on this point in ad. 
dition to what I have written in paras, 28to 31. Referring to Plate LV. 
I would observe, for though the fact be pretty generally known, I was 
ignorant* of it myself until I had noticed its operation in the Maha- 

“s My ignorance must plead my excuse for having in my Report, Part T. noticed this fact 


asa discovery, rather than as the generally known fact, vhich I have since Farnt it to be, 
T wrote ag follows in the Report alluded to. 
. 
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nuddy, that the upper surface of the transverse section of a river is a 
warped (nota level) line, having its highest level in the path of the 
eurrent ; and that consequently, where the common feeder of two rivers, 
such as the Mahanuddy and Katjeoree, is a river of the section shown in 
Plate 1V., it makes a vast difference whether the path of the current be 
at A. or B.; and again whether the right or left half of the section be 
the broader and deeper one—now, as the spur was observed during the 
past floods to throw the path of current towards B.; and as the left half 
section of the river, feeding the arm retaining the parent name, has 
deepened considerably during the past year; an effect likely to have 
been produced by the shifting of the path of the current, I think I may 
draw the conclusions, both that extra volume was forced into the Maha- 
naddy during the year 1859, and that the “ spur” was the cause, 
I will tarn now to the 


. 


ResvLTs PROJECTED OF THE SPuR, 


46. This subject suggests a division into two natural headings. 
lst. The result of the spur’s action upon the rivers, 
2nd. That of the river’s action on the spur, 

The former result may be prospected with considerable readiness 
and accuracy, inasmuch as it is not dependent to any very great extent 
upon the character of the floods which may prevail during the coming 
rainy season, The “spur” has been designed expressly to accommodate its 
action upon the river to all states of flood. In the low flood it will force 
a large proportion of the river’s volume down the Mahanuddy arm, 
without affecting the Katjooree, except so as to diminish slightly its 
volume. In the medium flood the “spur” will still force a large, 


Para. 53: “The next effect of the action of rivers which I have to notico, not asa 
“phenomenon, but an easily explained fact and ono most important of consideration in 
« Engineering matters, is that the upper surface of the transverse section of a flood is not a 
‘horizontal line but (a curve, or for puxposes of argument say,) a triangle, the apex of 
“ which is variously situated in such transverse sections according to the position in them 
“ of the point of maximum surface velocitf. These points of maximum velocity and level 
“form a counected linc, following genergily the path of greatest depth, called by German 
“ Engineers the ‘thai wag’* of a river. In a atraight run of rivers whero this path lies in 
*‘mid-channel, the upper surfuce of the transverse section of the flood will consist of two 
“equal inclines from centre of stream to bank on either side. This is owing to excessive 
** velocity in the topmost particles and to the centrifugal force in a vertical plane which 
*they acquire from their position. Now if a river's course be winding, the path of greatest 
“depth will cross and re-cross the stream, and so also the lines of maximum velocity and 
“Jovel; and the position of the apex of transverse section of the flood will be such, that its 
“ upper surface will consist of two inclines of different lengths of base, between the line of 
* maximum local levels and the Yanks.” 


* “Thal” a valley—“ wag” a road, <3 
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though not so large, a proportion, down the first’ named arm, to effect 
clearance of its bed as before; and whilst diminishing the volume and 
moderating the velocity of the wafer passing down the Katjooree arm, 
it will prevent that river deepenitig its bed near Cuttack and cause a 
mild silting* action to set in at that place; and a more vigorous one 
near the head of the river. Lastly in high floods the “ spur” will 
produce, both excessive volume and velocity in the Mahanuddy, calculated 
to deepen its bed on a large scale, and to produce a correspondingly 
diminished volume and velocity in the other river, favorable to the safety 
of the town of Cuttack and the Pooree district. As probabilities are ia 
favour of floods of all the above characteristics occurring in the coming 
season, I may safely prospect all the above mentioned degrees of change 
being evinced, and a large aggregate of improvement being effected in 
the deepening out of the Mahanuddy bed. During the flood season the 
indications given by the gauges will be puzzling possibly, but unintelli- 
gible to myself and inexplicable to others they can never be. At the 
close of the season, all perplexity will necessarily be at an end, for one 
simple observation of the surface level of the Mahanuddy gauging point, 
will suffice to indicate the change effected. If that level prove lower 
than it is this year, the bed of the Mahanuddy will have been proved 
incontestibly to have deepened ; and if the reverse indication be given 
by gauge measurement, the Naraj spur will stand condemned, a failure 
of the highest order, 

47. Though it will be satisfactory to have sections of the Maha- 
nuddy taken year by year, in order to trace continuously, step by step, 
the changes which the spur may be effecting, both in point of deepening 
and widening the now obstructed channel of that river, (gauge measure- 
ment is merely-the index of the former effect) yet the test given above, 
is the only one essentially necessary to a knowledge of what may be 
or have been going on. As an essentially necessary, simple, and 
infallible test, I would recommend that it should be applied annually 
on astated day, henceforth, until a perfectly satisfactory arrangement 
of the relative conditions of the two rivers be brought about; and thence- 
forward also, that subsequent derangement may never again set in, 
without being noticed. . By the Ist day of January the level of the 


“* The brushwood operations have already raised the bed of the Katjooree 3 feet at 
Cuttack ; very little more silting up is needed there, but the head of the rive> may yet with 
advantage be silted up considerably, 
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rivers is sufficiently low under ordinary circumstances, for the* test: to 
be satisfactorily applied ; and when in any particular season, owing to 
lateness of the floods or other cause; 4n unusual amount of. volume might 
be found in the rivers (as evidenced by high level on the gauges of both 
rivers) a second measurement should be made later in the year. 

48, The result of tle “river’s action of the spur,’ I cannot 
predict with anything like precision, as this depends'so much upon the 
character of the floods, to the action of which the work may be fated 
to be exposed this year. The low flood will deposit sand between the 
spur and the point A. (Plate III. Fig. 2,) and thus add to the stability 
of the work. It will eut away and enlarge the head of the Mahanuddy 
at C. thereby relieving the pressure on the spur. On the other hand, it 
will pour through the interstices between the rough stone work of the 
“spur,” with a velocity proportional to its afflux, and will induce in the 
tail of the work (vide 3 last spaces of 300 feet shown in Plate I.) which 
is of little depth below the cold weather level, a tendency to settlement. 
A medium flood will have a tendency to deposit sand where the low 
flood was represented to induce settlement, but it will also itself evoke’ 
that same tendency to undermine the work, not only along the weak 
portion of the line noticed, but all along the last 600 fect of the tail of 
the spur which is not shown in Plate III, (vide note at foot of Pl. ) 
Lastly a large flood will, without a doubt, add to the length of thasand- 
bank between points A. and D., and help to close the head of the 
Katjooree river. It will also heapt up sand at D. and E. near the tail 
of the “spur,” and again beyond the, end of the work; but. unless it | 
subside rapidly, it would, in its lower stage, cut away again the deposit 
beyond the end of the “ spur,” which it had caused when at its maxi- 
mum level. A large flood on the other hand would necessarily decpen ¢ 
the bed of the river, above and below the site of the “spur,” and mar 


. 


* A masonry gange will be ercetedsthis year in the bed of the “Mahanuddy river, 
Hitherto a temporary wooden gauge has, been used, at the risk of its being carried away 
at any moment. But for the want of a fixed masonry gauge I should have been able to 
have recorded the movements of the Mahanuddy, during the years intervening between 
1855 anc 1859, in the same complete manner as I have been able to record those of the 
Katjooree. 

t+ I doubt much this ect being credited, but in the course of a few years, I trust will 
have been realised in practise, what theory points to as the necessary effect, viz. ; the burial 
of the tail of the spuf in a mound of sand. . 

The end of the spur may settle in one year, it may further settle again in a second 
year, but ona It it find firm foeting, and the first large and rapidly subsiding flood will 
bury its tail completely, I feel certain. 
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much the conditions of stability produced by the silting action of the 
minor floods. 

49. The above would be, I imagine, the general effect produced by 
the action (during’a limited period) of each individual kind of flood. 
Could I presage the varied characteristics of those floods, to which the 
“spur” is fated to be exposed during the coming year; were I to fore- 
know the level, velocity, volume and duration, which will obtain in each 
and the amount of sedimentary matter, the Mahanuddy may be destined 
to bring down during the current year; I could not do more than 
conjecture indefinitely the eventual result. I will not in this place there- 
fore hazard a conjecture even ; but will conclude this paper simply with 
a hope that when the flood season of 1860 shall have passed away, the 
dry weather volume of the Mahanuddy river, may be found to pass 
Naraj and Cuttack in one continuous stream ;* shut off from the 
Katjooree, not only by an uninjured “ spur,’ but by a bar uf sand 
thrown up with its assistance by the floods. 

; “JOHN HARRIS, Carraiy, 
Ex-Engineer, Mahanuddy Division, D. P. W. 


: * A small gap will be left in the spur in order not to interfere unnecessarily with the 
traffic on the Katjooree, sections of the “ gap” proposed are given in Pl. V.; which being 
drawn with horizontal and vertical measurements on the same scale, will convey a better 
idea of the thickness of the “spur,” to persons unhabituated to drawings on the distorted 
scale which has been necessarily resorted to in the other drawings, thau.that which may bo 
conveyed by them, 
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bed 


No. 1. - 


Table of the Transverse Sections of the Naraj Spur,etaken at every 100 feet 
én its length, during the month of November, 1859, showing the “ deepen- 
ing? or “ silting” of the river-bed ; immediately above and below the work, 
caused by the action of the floods of 1859. 


Naraj, 20th January, 1860. 
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Sections Contlianed. 
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Lalle showing the monthly progress made in the construction of the Navay Spur, 
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9,68t 81 260135 G2 8 10/19 1, 6) sue |The greater portion of the 
» | i i stono collected in Noy., 
| " ~ 1859, was procured by 
blasting. 
(|Tho greater portion of the 
[| stone collected in Dee., 
} . |} 1859, was procrred by 
i } | blasting. Ti st of 
10,810 ; 99 15 9! 01482 386 3 3/16 1 6| J seeeee a} Is placing” the ines cole 
; i | 
U 








pani engl oa 
the tools received from the 


(Sd) 





arsenal, nor again the amount expended by Assistant Overscer Atkinson, 


a 
J. McMILLAN, 


sur Makannddy Div. D. P. WF. 


No. 3. 


Table of corresponding lerels in the Mahanuddy and Katjooree rivers at 
Cuttack, whereby to ealeulate the height of water in the former, at the 
house used temporarily as a Circuit house from gauge measurements 
of the latter viver, taken at Lallbangh house (in the state of the viver 


in 1856, A. D.). 























































7 ESE aS5 te be 
Water levels Za ez a 3 Ba = ee 38 
. bon BE eee oo 
of Katjooree at! S&5 3 SESE ner 
Fallbaugh re- Difference additive’ SSH ELE 8S [Difference additive] * ° na 
ferred to Cut-) or subtractive. 2b EIR SES e) or subtractive. ae oF 
tack RiverSur- 2522s Sle Shs = g8 eH 
vey Dat, EX EES TIES ZS 5 Es as 
SEER sehen gta 
Feet. Feet. Dif. | Feet. Feet. Feet. | Dif. Feet. 
95.00 ) 3.98 0 98.98 112.00 |) 4.07 571 107.93 
96.00 | 3.78 20 99.78 113.00 4.37 30} 108.63 
97.00 | 3.58 .20 100.58 114.00 4.52 15] 109.48 
i 
os.00 || 344} 44] 101s | 128.00 462 | 10! 110.38 
99,00, 2.70 Ad 101.70 116.00 } 4,72 107 111.28 
100.00 : +3 2.41 29 102.41 117.00 | | 4,82 10] 112.18 
101.00 1.64 77 1 102.64 118.00 5.01 19 112,99 
102.00 ly | AT | 103.17 119.00 #512 AL 113.88 
: yg 
103.00 || 0.70 tag | 10820 120.00 |) 38.13 | 20) 11497 
i * 
! We : 
104,00 0.19 51 104.19 121.00; 5.14 10 115.86 
105.00 |) 0.00 19 105.00 122.00 | 5.15 10] 116.85 
106.00 |) 0.41 ALS 165.59 123.00; 5.17 2 117.83 
: : * : 
107.00 1,00 59 i 196.00 124.00 5.19 2 118.81 
108.00 = 1.52 52 106.48 125.00 | 5.45 26 119.55 
ts 
109.00 | 2 214 62 106.86 126.00 5.72 27 120.28 
wm * 'y 
110.00 274 60 107.26 127.00 J 6.00 28 121.00 
311.00 |} 3,50 76! 107.50 | 
t 
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Example :—Given the surface level of watcr in Katjoorce 20.49, on Lall- 
baugh gauge, required the level of water in the Mahanuddy at the 
house used temporarily as a Circuit house. 

Level of Katjooree referred to datum, 120-49 


Subtract from, ...... 120.00° 5.18 
Ditto, ve... A9 005 
Aa alls tac bwises wee 5.185 5133 





Level of Mahanuddy, ......... U15:355 


NY 


[ 7 ] 
No. 4. 


Menovandim of yauge observations, made sim ultaneously during the floods 
of 1859, at the old and new Katjooree gauges 3 situated respectively 
at Lullhough avd Belle-Vue; whence from observation of the height 
of water on the latter gauge te ascertain the corresponding height ou 












































the former. 
me Heights on the gauges refer-| 9 Pe 
o¢ red to Cuttack River Sur-} 2 2 
ae Be 
e:5 vey Datun. 55 ‘Remark 
g iy c= # remarks. 
Ea $ 
#2 |New or Belle|Old or Lall-| 3 
wa Vue gauge. | baugh gauge. 2 
119.00 118.80 | .70 |Both the gauges have the same °, 
780 | 117,12 G8 | The difference in the readings 
117.50 116.82 G8 | is chiefly owing to the one 
« 117.28 116.64 G4) (new) gauge being higher up 
| 117.12 116.39 73 | the river than the other (old), 
116,68 116.08 68 | but the former is carefully and 
116.34 115.72 62 the latter but imperfectly gra- 
; 115.40 60 | duated, on which account also 
avs 115.10 57 | a difference is found. Since 
2 114,92 43 | 1857, all observations have been 
Se 114.59 dt} made on the Belle-Vue gauge, 
114.68 | 114.30 83 "so before making comparison 
3 1L-b.32 114.02 30; of'any flood diagrams, of "s 
— 114.02) | 113.72 -30 | subsequent to that named, with 
3 113.75 113.46 29 | the diagram of 1855, (PI. Vi.) 
a] 113.42 113.20 22 | the levels at Belle-Vue must 
es 113.23 113.03 20} be reduced to the correspond- 
és | 113.02 | 112.81 21 | ing levels at Lallbaugh, oa the 
tp 112.77 | 112.57 20 | gauge at which place the flood 
“Boi 112.55 112.36 19 | of 1855 was measured. € 
A j 112.30 112.10 20 
9/12.08 111.87 6 | 
111.60 | 111.52 .O8 
111.48 ' 111.35 OS Ff 
111.21 111.09 12 
TILOS |; 110.96 12 
111.02 | 110.90 }  .12 
ime Bee te ee at Sp een ee ae : 
© 
ixample :—Given the surface level of a flood reduectl to Cuttack River 
Survey datum—118,.72 on the © Belle- Vue” gauge required the 
reduced level of same flood on the gauge at Lallbaugh.” 
Juovels at Bello-Vue, oo.cccccccceeccceceeceee 118°72 
Subtract Gudging from meme.) oo... “69 
Jievel at Lallbaugh, ccc T1803 
PanEaA EGE reNenaae anne 
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No. 2256, 
OFFICE MEMORANDUM. 
Fort William, 28rd August, 1860, 

Th ‘continuation of his memo. No. 7658, dated 14th April last, the 
undersigned has the honor to submit, in original, for the information 
of the Honorable the Lieutenant-Governor of Bengal, the accompanying 
letter from the Superintending Engineer, Cuttack Circle, No. 119, dated 
27th ultimo, with its enclosures, relative to the Naraj Spur. 

2. It will be observed that Captain Harris considers the practical 
utility of the work to have been established in the most complete and 
satisfactory manner, be 


C. B. Youna, Lieut.-Col, 
Chief Engineer, Lower Provinces, 





: No. 3509, 

Copy of the above and of the enclosures which accompanied it, for- 
warded to the Government of India in the Public Works Department 
for information, with reference to the letter from this Department, No, 
1825, dated the 12th May last. 

By order, &c., 
C. B. Yooune, Lieut-Col. 
: Secy. to Govt. of Bengal, D. P. W. 
™ Fort William, the 81st Augt,, 1860, 





From Carr. Jouy C. Harris, Superintending Engineer, VIL. or Cuttack 
Circle, to Lieut.-Col. C. B. Youna,- Chief Engineer and Secretary 
ta the Government of Bengal, Fort William, (No, 119, Cuttack, 
dated the 27th July; 1860.) . . 


Sir, 


T wave the honor to report that both the stability and prac. 
tical utility of the Naraj spur have, during the current month, been esta- 
blished in the most complete and satisfactory manner possible, © 
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2. In. communicating this gratifying intelligence, I have the 
henor to forward a sketch map, a table, and a diagram, which, taken 
in connection one with another, will be found to afford conclusive evi- 
dence on both these points. 

8. As I propose hereafter to submit a full report upon all the 
interesting phenomena which have been and are attending, or which 
may during the remaining portion of the season attend, the practical 
action of the Mahanuddy and the spur. I will confine myself at present 
to pointing out.a few only of the great facts which have presented 

themselves and are necessary to establish the two above mentioned 
points. 

4. As respects the stability of the spur, if might suffice to point 
to its being now in full working order; but I may also notice that 
danger to the work heing proportional to the head of water found to be 
caused by it, the stability may be considered to have undergone a most 
ample test, inasmuch as not only has the maximum head (reached on 
the 20th instant, vide diagram) acéed on the work, but the latter has 
been exposed to various heads, never, during the long period of 17 days, 
varying from the maximum to as much as 1} feet. 

5. Inthe matter of the practical utility of the spur I would ob- 
serve that a work which can produce the heads of water shewn in 
Column 6 of the table, cannot fail of accomplishing its object of clear. 
ing out the Mahanuddy. A reference to the sketch map will make 
this so clear, that it were useless to make any further remark under this 
head. . 

6. I trust the Government may be as well satisfied:as I m ofrelf 
am with the success of the spur, which, having exceeded my expectation, 
is the more likely to have exceeded the ahticipations of the Govern- 
ment, 


SKETCH MAP. 
of the Head of the 
DELTA of the MAHANUDDY RIVER 
showing the position 
_ of the “Gauging poms” 





SCALE & MINES = 1 Ney 


Reterenune 
AR. W.. Are gauging points ax below 
A At Maraye above the “Spur” 
Bos Cillack on the Ctly side 


( ‘ tele. Cantonment, 
u Nurage below the “Spur” 
wen She, Spur” 





Table of Gauge Observations taken at Naraj and Cuttack, during the first flood 
of A. D. 1856, showing the effect of the action of the Naraj Spur, 


























1 2 3 4 5 6 7 
1860. | Simultaneous obseryations of water | 5, 23 
July. jlevel on gauges, (reduced to Cuttack §3% 
River, Survey Datum.) gba 
Se cree eee mS Remarks, 
e PEE 
a A. B. Co. D |2288 
ee a ————— a ea sepres 
Feet. 
1 109.86 | 100.21 99.56 | 107.94 | #1.92 * The “Tead of Water” in col. 6, 
2 109.86 | 100.17 | 99.56 | 107.93 | 1.93 is the difference between the 
3 110.47 | 100.33 | 99.85 | 108.19 2.28 gauge readings of A. and D, 
4 112.00 | 100.91 | 101.10 | 109.00 3.00 (cols. 2 and 5) the gauges at 
5 113.24 | 101.49 | 101.77 | 109.45) 3.79 which points are immediately 
6 113.75 | 101.87 | 102.30 109.76 3.99 above and below the « Spur.” 
7 113.50 | 101.83 | 102.20 109.77 3.73 | +On the 6th July, 1859, the Na- 
8 113.08 | 101.61 | 101.94 | 109.58 3.50 raj gauge stood exactly at this 
9 114,22 | 102.02 | 102.47 | 110,04 4.18 level (119.13) and the readings 


10 114.74 | 102.37 | 102.92 110.30 4,44, at B. and ©. were then 110.22 
1 114.60°/ 102.38 | 102.93 | 11026] 4.33 and 105.17 whereas they are now 
12 114.38 | 102.23 | 102.68 | 110.93 4.15 | (vide observations of 25th July, 
13 114.65 | 102.34 | 102.74) 110.30 4,35 ; 1860) 109,15 and 105.98 ; from 
14 114.70 | 102.46 | 103.01 | 110.38 4.32 | which facts it is deducible that 
15 114.20 | 102.24 | 102.74 110.18 4.02 | when the Mahanuddy’s level 
16 113.75 | 101.97 | 102.43 109.99 3.76 is as high as 19 feet on the 
17 113.45 | 101.82 | 102.20! 109.24 3.61 gauge at Naraj the effect of the 
18 113.77 | 101.90 | 102.25 109.99; 3.78 Spur is to raise that river at 
19 114.85 | 192.26 | 102.75 | 110.23 4.12 Cuttack, 0.81 feet and reduce 
20 116.17 | 103.27 | 103.54 | 111.41 4.76 the level of the Katjooree there, 
21 116.60 | 104.76 | 104.17 | 112.66 3.94 by 1.07, when the level is lower, 
22 116.57 | 104.79 | 104.22 | 112.66 3.91 greater effect is produced, as 
23 | 117.70 | 106.25 | 104.55 114.58 3.12 |- may be judged from col, 6. 
24 118.86 | 108.46 | 105.45 116.64 2.22 
° 25 119.18¢) 109.15 | 105.98 | 117.24 1.89 
26 119.91 | 110.02 | 106.42 118.31 1.60 | 
27 119.77 | 109.87 | 106.51 | 118.09 L6S 3 
' i 


JOHN C. HARRIS, Captain. 























EXTRACT form the MARASE Regrister of daily rises and falls wt the 
HEAD of the MAHANUDDY DELTA. 


Cuttack "th: Judy 1860. 








JULY 




























































































Li aes 


tet sais 














































































































15) 





















































WATER-COMMUNICATION 
BY THE 


MAHANUDDY, 
BETWEEN 


CUTTACK AND SUMBULPORE. 
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From the Superintendent Tributary Mcbals to the Secretary to the 
* Government of Bengal, Political Department, Fort William.—(Np. 
4, dated 8rd May, 1858.) 


Sir, 


Iy reply to Mr. Junior Secretary Buckland’s letter, No. 1137, 
dated 28rd ultigp, I have the honor to state that the only impediment 
to the free navigation of the Mahanuddy, consists in the numerous 
vocks which are imbedded in the river from Boad upwards, to Sumbulpore 
and beyond. : 

2. Whether these rocks could be removed or not without a dispro- 
portionate expense being incurred, is a matter on which I have no 
information, and am hardly qualified to offer an opinion. 

8. No doubt their removal, or that of a portion of them, so as to 
give at Jeast one good safe channel, is a very desirable measure; for at 
present boats are liable to be dashed to pieces on their downward trip ; 
and on the upward voyage, these rocks are only passed with the grtatest 
labour, owing to the opposing force of the currents and eddies caused 
by them. 

4. The Mahanuddy, in the parts referred to, has never, I believe, 
been surveyed, and the exact nature of the impediments and the 
practicability or otherwise of removing them without incurring a dispro- 


portionate expense, are unknown, 
5. If arrangements for a survey: could be made, the measure might 


be of great service, for whatever tends to increase the traffic between 
attack, and Sumbulpore, and in fact of all the wild tracts on either 
side of the Mahanuddy, throughout its entire course, is certain to 
advance the material interest of the rude inhabitants of the latter and 
to hasten on their civilization ; while the information that would be 
derived from such a survey, would be of high interest, if of no other 


advgntage. ° 
= 6. The river is navigable throughout the year as far as Sumbulpore, 
though the boats ved late in the season, are of smaller size than those 
that are used when the depth of the river is greater. 

7. Inthe rains and for some time after their close, boats come 
down in great numbers from Sumbulpore and more digtant parts, laden 
with cotton and grain chielly, taking back cargoes of salt, brass plates, 


clothes, cocoa-nuts, &e. 
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8. At suck time the average of the downward voyage is about & 
days from Sumbulpore, and 18 to that place. | Ro 

9. In the hot weather, the water is so shallow in places, that there 
is often great delay, and the average of the downward voyage may be 
elet at 14 days, the boats used being of small size. 

10. The class of boats used, are of peculiar build, being lon and 
narrow, in order the better to thread their way among the rocks obstruct- 
ing the channels: they carry, however, considerable cargoes. 





From C. T. Bucxianp, Esquire, Junior Secretary to the Government of 
Bengal, to the Officiating Chief Engineer, L, P—(No. 1415, dated 
the 15th May, 1858.) 


Str, 
I am directed by the Lieutenant-Governor to forward to you a 


* 3 copy of the correspondence as 
Extract para. 2, of letter to Superinten- 


dent 'T, M. Cuttack, No. 1137, dated 28rd Der margin with the Superinten- 
ulviine: dent of Tributary Mehals in Cut- 


From Ditto, No, 4, dated 3rd instant. . 
tack, regarding the water-commu- 
nication to Sumbulpore by the Mahanuddy ; and to request that you, 
will have the goodness to bear the matter in mind, so that the river may 
be surveyed whenever efficient agency is available for the purpose at the 
proper season. 





From the Officiating Chief Engineer, Lower Provinces, to thé Secret 
to the Government of Bengal, Fort William,—(No. 2450, dated 
29th July, 1858.) : 


Sir, 
In adverting to your effice letter, No, 1415, dated the 15th 
N 
ee M. 

Letter No. 773, of the 8th July, 9858, > last,I have the honor to atte 
from the Superintendent of Embankments, mit, for theNnformation of Go- 
Lower Provinces to the Officiating Chief Engi- 

yernment, the enclosed copy of 


neer, Lower Provinces. é 

Letter No. 44, of the 17th June,1858, from . zs 

iho Surveyor of ‘the Cutta@ rivers to thé the correspondence aS. per: mar: 

Superintendent of Exbankments, Lower Pro- gin, having reference to the 
inces. ee gs 5 

ae water-communication between 


e 
Sumbulpore and Cuttack, and under the circumstances represented 
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therein, to recommend that the practical measures progpsed by Captain 
_ Beadle, for improving the navigation of the Mahanw@dy, may be carrigh 
out, if possible. 





From Captain J. P. Beapue, Superintendent of Embankments, Lower 
Provinees, to.the Officiating Chief Engineer, Lower Provinces— 
(No, 778, Midnapore, dated 8th July, 1858.) 


Sir. 


I nave the honor, with advertence to your letter, No. 730, dated 
28th May, 1858, to the address of the Officiating Superintendent of 
Embankments, to report that having addressed Captain Harris, Surveyor 
of Cuttack Rivers on the subject of the rock obstructions in the Maha- 
nuddy above its Delta, I have received the accompanying reply, a copy 
of which is submitted. 

2. You will see that I suggested for Captain Harris’s consideration, 
the advisability of obtaining the services of Companies of Madras 
Sappers and Miners, with their Officers, for the purpose of opening out 
channels in the rocky beds that obstruct the navigation of the 
Mahanuddy. 

3. Ifa Company of Madras Miners with an Engineer Officer in 
command can be made available at the close of the rains, we could take 
measures for improving the navigation of the Mahanuddy, and perhaps 
the presence of these Troops in the vicinity of Sumbulpore may not, on 
“Other condiderations, be deemed inadvisable. 

4, Ido not wish to detach Mr. Armstrong from his duties during 
the working sedgpn,to go up and inspect’ the Mahanuddy bed, and it is 
a work that more properly falls to Captain Harris. Mr. Armstrong’s 
supervising and executive establishments are not strong enough to 
peynit, of his being long absent from fhem. . : 

5. For systemgtic blasting opefgtion, such as the removal of the 
rocks will entail, the services of trained men are necessary, and companies 

of Sappers have, in more than one instance* been 
niade available in the Beagal Presidency for such 


* Jumna. 


work. 
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From Carrain J. Op Harris, Surveyor of Cuttack Rivers, to Capraty J. 
P. Beaviz, Superintendent of Embankments—(No. 44, Cuttack,’ 
dated 17th June, 1858.) 


Sir, 


I Have the honor to acknowledge receipt of your letter, No. 
472, dated 11th instant and its accompaniments* 
on the subject of water-communication between 
Sumbulpore and Cuttack. 

2. You are aware that a very small portion of the river route has 
been surveyed by me, my levels not having extended further up the 
Mahanuddy than Byddessur, but the “ topographical survey” has, I 
learn, been carried along one bank of the river the whole distance 
between the two places named, and a very good map may, in consequence, 
be obtained from the office of the Assistant Surveyor General at this 
place, For this Ihave made application, and that officer’s establishment 
being but lightly worked at present, he has promised to put the map in 
hand in anticipation of receipt of orders from the Deputy Surveyor 
General to supply me with it, without which, it appears, that he ig unable 
to comply with my requisition, 

3. With the assistance of this map, either Mr. Armstrong or 
myself could, without much labour, report upon the river during the next 
cold season. 

4. From all I can learn regarding the navigation of the river, it 
appears to be more obstructed above than below Sumbulpore, ayd it seems 
also that the higher up the river the greater the value of the communicas 
tion; for in the “ Chatterghur” district of the Nagpow territory, five 
maunds of “wheat,” “or channah,” are procurable oftentimes for a 
rupee, owing to the impossibility of taking it to a market. 

5, There can be no doubte but that the opening out of the 
Mahanuddy to the extent’ recomneended by Mr. Cockburn willbe 
the utmost service, and that it, Will be most. satis: torily executed in 
the manner suggested by you, i. e. by trained Sappers and Miners. 

6. I cannot form any but a very general idea of the extent of 
obstruction, but it, may"be characterized, as “ very extensive,” judging 
from the subjoined notes extracted from my diary, written after conver- 
sation with Mr, Meik, who‘had made several trips up the Mahanuddy. 


* Herewith returned. 


Lm] 


« Rocks commence at Dholpore and run into Bodh, distant 14 or 15 

“ miles ; a head of Bodh is a long stretch of river without rocks to witht. 
“8 or 9 miles of Sonepore, whence they exist to that town, and again 
“ from 25 miles above it to Puddumpore, about 30 miles above Sumbul- 
“ pore (say 50 miles of obstructed channel”). . 

q. Mr. Meik mentions obstructions not being confined to rock, 
but to “jungle and brushwood growing on them, which interfere with 
the passage of boats.” He says that “at Hurakoodh,’” 10 miles above 
Sumbulpore, the state of the river is the worst. 

8. Ifa company of (Madras) Sappers properly officered, could be 
spared for the duty of effecting a gradual clearance in the obstructions 
of the Mahanuddy, the return to Government could not but prove most 
ample in the end, the officers, without interfering with their duties of 
supervising the labour of their men, could direct their attention to the 
discovery of suitable tracts for reservoirs, which must exist without a 
doubt, and which cannot be “hit upon” readily by the general explorer, 
basin after basin apparently presenting favorable features might be 
sketched and levelled by the young Sapper officers, and its actual merits 
be precisely ascertained ; the work being the while a pleasurable relief 
from the monotony of their.ordinary Sapper duties. 

9, What casual explorer of the Bankee estate would ever dream 
that on the removal of its embankments, a reservoir having an area of 
95 square miles becomes opencd to the flood, and yet this isso. But 
for My. McMillan’s being resident on the estate daring the flood of 1856, 
I should not have known to this day “that the flood range was extra- 

“Sriinary,’’ but for his having the leisure to map the flood, I should never 
have known the “ measure of its extraordinary range.” 1 should not 
in fact have known, but for an expenditure on account of salary to Mr. 
MeMillan amounting to about one thousand rupees, that the embank- 
ment 6f Bankee, positively set. on foot only to add that amount to the 

see of the estate, must cause thousands of Rupecs’ loss annuaJy 
wo the Delta lands of the district. - 

10. I feel so confident that the judicious employment of labour, 
whether in blasting rocks in the river or sketching and levelling the 
peculiarities of feature presented by the countrythrough which it runs, 
must produce returns for which ample is no name, that I would most 
earnestly second your views in the matter of obtaining the services of 
well-trained Sappers to do the work of clearing the Mahanuddy o” 


[wy 
obstructions, whereas, knowing the dispropdition. ofreturn for ifidifferent]=. 
" Uieagtedlabour, I cotild nopadgocate the execution of the work, upder the, 
supervision which‘the Department of : ‘Public Works, as now constituted; 
is capableof giving to the same. tal / 
11." I would reply to: your queries “ where,’ when and how, 23 
“wherever obstructions exist, let them be removed by (Madras) Sappors 
“(and Miners, whenever their services can be made available.’ > 2: 





From C. T. Buckuanp, Esq., Junior Seeretary to the Government of 
Bengal, to the Officiating Secretary to the Government of India, i 
P. W. D.—(No, 2536, dated 10th August, 1858.) 


Sir, 


Iam directed by the Lieutenant-Governor to -forwarde for 
Extract para. 2 of letter to the Superin- submission to the Honorable the 
téndent of the Tributary Mebals in Cuttack, President in Council, a copy of 


No, 1137, of 28rd April last, 
Letter from Ditto, No. 4of 3rd May last. the correspondence marginally | 


Ditto to Officiating Chief Engineer, No, noted, regarding the water-com- 
1415, of 15th ditto. 

Ditto from ditto No. 2450, of 29th ultimo, munication by the Mahanuddy 
ane tie easleenre between Cuttack and Sumbul- 
pore. 

2. Onthe 23rd April, the Superintendent of the Tributary Mehals 
in Cuttack was desired to inquire into the state of the river channel and 
to report if any thing could be done to improve it. He intimated, in 
reply on 3rd May, that “the only impediment to the free havigatie< 
“of the MaBanuddy consists in the numerous rocks which are imbedded 
in the river from Boad upwards, to Sumbulpore and beyond,” and that 
if orran een for a survey could be made, “the measure migh{ be of 
* great service.’ ope 

3. The Officiating Chief Eagineer.was requested on 15th May to 
bear the matter in mind, so that she river might he surveyed whénev=~ 
efficient agency is availablz for the purpose at the proper season. 

4, Captain Young replied to these orders in his letter, No. 2450, 
dated the 29th ultimo, from which and its enclosures it will be seen that 
Captain Beadle,the Superintendent of Embankments, states that, ifa eom- 
pany of‘Madras Sappers and Miners with an Engineer Officer in command 


ere made available at the close of the rains, measures could be taken 
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for improving the navigation of the Mahanuddy ; observing at the same 
time, that “for systematic blasting operations, such as the removal of 
“the rocks will entail, the services of trained men are necessary ; and 
“ companies of Sappers have, in more than one instance,* been made avail- 
: “able in the Bengal Presidency for such work,” and this 
proposal is supported by the Officiating Chief Engineer, 
. ‘The Lieutenant-Governor directs me to state that in his opinion 


* Jumna, 


the opening out of the Mahanuddy so as to provide an open channel not 
only to Sumbulpore, but, if possible to the adjacent districts of Nagpore, 

‘is a very important and advisable measure, but as His Honor is not aware 
whether Madras Sappers are available for the duty proposed, he awaits 
the instructions of the Hon’ble the President in Council. 





From Cartary A. Fraser, Officiating Under-Secretary to the Govern- 
ment of India, Public Works Department, to C. T. Buckianp, Esq., 
Junior Secretary to the Government of Bengal,—(No. 4523, dated 

« the 17th September, 1858.) 


Sir, 


Wirt reference to your letter, No. 2536, dated 10th ulgimo, 
regarding the improvement of the navigation of the river Mahanuddy, 
T am directed to inform you that the Honorable the President in Council 
will defer consideration of the subject until receipt of Captain Iarris’s 
report. 





No. 3012. 

Cory of this letter forwarded for the information of the Officiating 
Chitfingineer, Lower Provinces, with reference to his letter No. 2450, 
of the-29th July last, a copy of which-and of the previous papers on the 

—“yeet was sent to the Government *f-India with my No. 2536 of the 
“10th ultimo. 
By Order of the Lieutenant-Governor of Bengal, 


